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Hon. WALTER S. GLIDDEN 



PREFACE 



This work is an amplification of the Author's article, 
" Applied Methods of Scientific Management," which 
appeared in Industrial Engineering during the last nine 
months of the year 1911. It has seemed advisable to 
publish the serial in book form because of its success. An 
appendix contains much new matter which was not included 
in the original publication for want of space. The instruc-^ 
tions and forms show substantially the medium employed 
to incorporate the principles of the Science of Management 
into an efl&cient organization suitable for a plant under 
the specific conditions illustrated. 

The author believes in adapting all details to meet 
each existing condition as found. He beheves in devel- 
oping existing plant to its highest possible efficiency before 
making large outlays for extensive alterations or additions. 
This same principle he appHes to the placing, development 
and advancement of each individual member in the works 
organization. The obhgations of the employer and employee 
to each other are not overlooked. Their interests are mutual 
and the principles involved tend toward the promotion 
of their combined progress and prosperity. 

The mechanical issue of each problem can be fully 
recorded; but the psychological side of the subject cannot 
be predetermined nor authentically inscribed. The human 
element is at once the most important factor, and the 
greatest variable in the problem which the organizer has 
to solve, and his success depends largely upon his abihty 
to recognize and handle this phase of the proposition. 



VI PREFACE 

Theories and generalities have been avoided throughout 
these pages, and the subject has been treated from the 
practical point of view, intensified by many years of experi- 
ence along these lines. That this work may fill a long 
felt need of the business men in charge of affairs and of 
all students of the Science of Management is the earnest 

hope of 

The Author. 
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APPLIED METHODS OF SCIENTIFIC 

MANAGEMENT 



CHAPTER I 

l-A. The Preliminart Investigation 
1-B. The Form op Organization 
1-C. The Organization Record 

Five years ago the term " Scientific Management " 
would have conveyed nothing to the majority of minds. 
To the minority it meant the highest imaginable devel- 
opment of a business through an exact knowledge and 
control of the most minute details incident to that business. 
To-day, the modem business man recognizes the tenn as 
synonymous with maximvun efficiency. No one, however, 
who has not made a systematic study of the subject has 
any conception of its scope. Many still consider it impos- 
sible to give a practical demonstration of its value. This 
is just what I propose to do — show how a plant 30 or 40 
per cent efficient can be put on a 90 per cent or more, 
efficiency basis. 

Mr. Fred W. Taylor, the originator of Scientific Manage- 
ment, and his able associates, have described the principles 
in detail, and any attempt of mine to elaborate upon them 
would be superfluous. The principles always remain the 
same, but the methods employed to incorporate these 
principles into a practical organization must be modified 
or expanded to meet the requirements of specific conditions. 
In these pages the appHcation of methods will be treated 
in detail, and illustrated by the history of them as applied 
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to the Ferracute Machine Co., maker of presses and dies 
at Bridgeton, N. J. The methods to be described are 
on Unes parallel to those laid down by Mr. Taylor and are 
particularly adapted to a business employing 100 people 
or more. 

A firm contemplating the installation of modem methods 
is not often prepared to assume a large expenditure for 
additional plant or equipment. Such was the fact at 
Bridgeton. The plant was built about six years ago, 
after the destruction by fire of the original works. It 
is admirably designed, the arrangement of the machinery 
well planned, and each machme is equipped with individual 
electric motor drive. There have been no radical changes 
made in the plant or equipment during the installation of 
the new methods. Excluding a few minor clerical positions, 
all the incumbents of the positions created by the new sys- 
tem of management, with one exception, are old employees 
educated to their new duties. The one exception was 
procured from out of town, after a period of more than 
two years, during which time each available man had been 
thoroughly tried out in the position. Since all results have 
been obtained with practicaUy the same equipment and 
employees, all improvement in results must be credited 
to improved methods alone. 

Conspicuous among the improvements in results at 
Bridgeton is a complete file of accurate analytical costs 
which makes possible the reduction of prices on a number 
of sizes of several different types of machines. Thus certain 
sizes of popular types of presses, seldom oi:dered and then 
sold at a loss, or at a minimum of profit to the company, 
because the competitor could market them at lower prices, 
are now being sold at figures which compare favorably 
with those for similar machines of other makes, resulting 
in an increased and profitable business in these Unes. 
Other types of machines, which to-day are of heavier and 
improved design, are being built to sell with no propor- 
tionate increase of the selling price over that of the older 
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and lighter design. Combined with this, the average day 
wage rate has been increased about 11 per cent, and the 
bonus workers are earning from 20 to 60 per cent more 
than their day rate. The increased overhead expense, or 
burden due to the additional cost of installing and main- 
taining the system, is, of coiLrse, included in the costs 
referred to. 

Work of this nature cannot be successfully carried on 
without a broad and varied experience combined with a 
special study of the principles involved. It is not the 
piupose of this book to describe a system of Scientific 
Management that can be installed by the novice; but 
it is hoped that these pages may aid the business man in 
locating the deficiencies of his own specific line, and induce 
him to adopt scientific methods in the management of his 
business. The adoption of scientific methods will make it 
possible, by reducing the cost of production, for the manu- 
facturer to compete in the open market in the foreign 
centers of the world on an equal selling basis. The quaUty 
of our American output is beyond question, but the necessity 
of quoting a higher selling price, owing to the high rate 
of productive labor, has kept the volume of our exports 
much below its possible figure. Applied methods of scien- 
tific management balance all discrepancies in cost of pro- 
ductive labor by the economies of its operations. 

This chapter will be divided into three parts, as follows : 

1-A. Preliminary investigation, diagnosis of existing 
conditions, and the application of immediate relief to 
particularly serious troubles until the new organization is 
under way. 

1-B. Planning of the new organization, and the making 
of a graphical chart of the same for the instruction of all 
employees from the president down, which chart shall 
also show what equipment is in charge of each incumbent. 

1-C. Description of the organization record, which 
contains an exact copy of all instructions issued to each 
and every incumbent as per organization chart. 
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1-A. Thb Preliminary Investigation 

Preparatory to taking up organization work it is necessary 
that the organizer be in a position of absolute authority. 
The firm must realize at the beginning that otherwise it 
would be futile to expect him to obtain maximum results, 
and they must reconcile themselves and their employees 
to this new condition from the start. An appropriation 
mutually agreed upon should be put at the organizer's 
disposal, on which he is free to draw, thus eliminating 
annoying delays and consultations. The amount involved 
need not necessarily be a large one, though how large 
depends on local conditions. It must be understood, and 
always borne in mind by all interested, that he, as well 
as the others, is in the employ of the firm for the purpose 
of creating and working in harmony to a definite end. 
In addition to this the organizer is an instructor, called 
in, as an expert in a special capacity and for a limited 
time, to instruct the old employees. These facts being 
understood, the cooperation of the officials, department 
heads, etc., will result in the quicker and more complete 
installation of the new methods, and at the same time 
will enable them to carry out their duties with greater 
ease and efficiency than was before possible. Althou^ 
radical changes will often be made, and results be obtained 
which, based on past standards, wUl seem remarkable, 
these should not be construed as in any way r^ecting 
on the ability or loyalty of the old employees. These 
men may be most industrious and may have some knowledge 
of improved methods, but the routine duties of each prohibit 
the putting of such methods into ^ect. This one fact 
alone makes it extremely necessary and desirable that 
work of this kind should be in charge of an expert, specially 
trained and free to work out the problems that will come 
up without being handicapped by routine woA. 

The report is often circulated throu^ the office and 
works, previous to the organizer's arrival, that a new 
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man is coming to make them hustle. In point of fact 
the word hustle is most inappropriate. This report loses 
nothing by repeated teUing, and by the time the organizer 
arrives everybody is in anything but a proper frame of mind. 
This condition at the start is to be deplored, and is most 
unnecessary. The days of relying solely upon the energy 
and force of any man to produce results by constant 
driving, are passing. The increased production per man 
is due to a combination of many different factors which 
have prepared the way to make the increase possible. 
The organizer aims to provide an incentive, in the form 
of extra remuneration, to develop and maintain a desire 
in each man to increase his own efficiency. He makes it 
possible for each man to attain his desire by removing 
the annoying delays incident upon lack of material, inferior 
tools or need of more complete instructions. The members 
of the firm could themselves prepare the wav prior to the 
expert's arrival, by explaining the aun of the new regime, 
and the good resulting would be immeasurable. 

The kind and size of the works, its equipment, the 
variety of its product, personnel of its employees, the 
attitude of the management, condition of business, volume 
of orders and the available capital to be expended on 
improved methods, all have a most important bearing on 
the time that will be required to properly install and get 
into smooth running order an adequate system of the kind 
to be described. A firm's decision to install a modern 
system of management is often delayed until some serious 
condition makes it imperative. The result is that the 
organizer's first duty shoAld be to make a thorough pre- 
liminary investigation in the effort to determine just what 
the most serious troubles are, with an idea of giving 
immediate reUef. This relief can often be given so as 
to materially decrease the handicap resulting from the 
cause, and at the same time be so applied that in connection 
with other methods it will be incorporated into the per- 
manent organization. 
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For example, a condition commonly foimd is a bad 
congestion of work in the shops, an order list contaming 
orders months overdue, daily stir-ups from dissatisfied 
customers, cancellations of orders and loss of business 
due to the necessity for quoting unreasonably long deliveries. 
A careful investigation of the list of unfinished orders, 
and the methods employed to order material, together 
with an inquiry into the process of handling the work 
through the shops, will often result in bringing to hght 
one or more particularly weak links in the chain which 
prove responsible in a great measure for the congested 
condition. The fact that the shop is full of castings and 
other material does not in itself indicate that the shop 
is unable to move the work. I have one particular case 
in mind where this very condition existed. An inspection 
of the foundry orders showed that over two thousand 
castings were on order at the time, some of which had been 
on order more than a year. Investigation showed that 
the castings in the shop were chiefly the large and heavy 
ones of the finest run of foimdry work. They were per- 
fectly useless, however, without the hghter and more intricate 
ones, which the foundry purposely neglected to make as 
they were less profitable. In this particular case all foundry 
work had always been contracted to an independent concern. 
Only by " burning the wires " could the required castings 
finally be obtained to make possible the belated shipment 
of a machine. 

This matter was immediately taken up, a proper casting 
purchase order form put in use, a purchase order schedule 
started, and the casting orders divided between three 
foundries instead of all going to one. By strenuous efforts 
in routing each variety of piece separately and bringing like 
parts through in lots, the work was moved and orders 
saved, whereas on the face of it the shop had already too 
many castings in the way. The reUef given, though being 
almost immediate, was worked out by a definite method 
which remains to-day in its original form as an important 
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part of the present organization. The above example is 
one of many which may come up, and illustrates the 
importance of giving immediate reUef wherever possible, 
while other details and methods are being planned and 
put into effect. This prompt reUef need never be a make- 
shift but always in line with the ultimate plan of manage- 
ment which it is proposed to install. 

Another common source of trouble is the lack of a 
sufficient organization with clearly defined responsibilities 
and duties for each incumbent of the various positions. 
This results in friction and misunderstandings, one man 
feeling that the other is treading on his toes, so to speak. 
The shop man feels that the man in the office is not 
attending to his work, that if he ordered material more 
promptly and made his orders more complete, work would 
go through a great deal more quickly. The man in the 
office feels that he must personally look after the details 
of the work of the shop and is incUned to extend his field 
of activity into all branches of the business. This attitude 
does not necessarily show a desire to usiup the other man's 
job, or to meddle with his affairs, but is often due to 
excessive zeal in trying to further the firm's best interests, 
and is done entirely in ignorance of the demoraUzing 
effect which such an attitude must have. Another serious 
trouble resulting from the need of a proper and clearly 
defined organization, is found in the unfair handUng of 
the rank and ffie of employees. Under a modem system 
this is impossible. While each man stands on a nominally 
equal footing with the others, his personal endeavors, 
ability and industry makes possible his advancement, in 
the class of work, earning power and promotion, inde- 
pendently of the others. Suggestions are soHcited from 
the men as to improved ways or means of doing work, 
and are gladly paid for when it is possible to adopt them. 
Relationship, friendship or other possible " pull " has no 
influence. The " square deal " is the order of the day. 
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1-B. The Form of Organization 

After making a thorough study of the plant geo- 
graphically and of the personnel of the employees and 
department heads, the required organization is to be 
mapped out. This should be done carefully, always bearing 
in mind that the new type of organization is one which is 
radical in many ways. The determination of the duties 
of each person and the choosing of the incumbent for 
each position should be done diplomatically and with tact. 
Only in extreme cases should positions be permanently 
filled by men from outside. Each individual must of 
necessity be trained to his new duties, and an employee 
should always be given the preference. If care is taken 
in selecting the person for each position, he can be trained 
and developed into a better and more valuable man for 
the company, because of his experience and knowledge of 
that company's work. 

When a certain position is not being filled satisfactorily 
and it seems impossible to train the incumbent, it is no 
indication that he is no longer valuable to the firm. In 
point of fact, the trouble probably is that he has been put 
into a position for which he is not fitted. I have known 
many good men at one time or another who were a detri- 
ment to the company because they were doing work for 
which they were not fitted, to prove invaluable when put 
into positions for which they were adapted. Again, I 
have known men of little use to be developed into efficient 
workmen, with a greatly increased earning power, when 
put under proper written instructions based upon actual 
stop-watch observations. 

Having decided on the personnel of the organization, 
a chart should be made showing clearly the line of authority 
and the responsibility of each individual. The accom- 
panying chart. Fig. 1, showing the organization of the 
Ferracute Machine Co., illusti'ates the method used, and 
an inspection of the chart will show it to be self-explanatory. 
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These charts are 24x36 ins., in the form of blue prints 
framed under glass. One is hung in a conspicuous place 
in the office, one in the production department, and one 
in each of the manufacturing departments. They are easy 
of access and form an efficient means of instructing all 
employees in the working of the new organization. The 
name of each incumbent appears on the chart opposite 
the printed title. 

It will be noticed on this chart that the press shop is 
divided mto groups of men and machines. Each group has 
a gang boss, who is responsible to the press shop forenmn. 
Under the old method this entire department was in charge 
of one man. It is obviously impossible for one man to 
give proper attention to a department of 75 to 100 men. 
The gang bosses are so distributed that none is responsible 
for more than ten or twelve men. Their duties, as will 
be explained later on, relieve them of practically all clerical 
work, thus leaving them free to give strict attention to 
the men under them. They are considered as productive 
labor, and their time is distributed over the jobs on which 
their men have worked each day, or to jobs to which they 
personally have been obliged to give their time. Often 
a gang boss, though having ten or twelve men under him, 
will have his duties distributed over but part of their work 
and these jobs bear his time pro rata. The gang boss is 
released from even the planning of the order in which work 
is to be done at each machine, and he has nothing to do 
with material, moving of work, speeds, feeds or cuts, or 
methods and tools to be used. 

In the organization as shown, the departments other 
than the press shop are all small and employ but few men, 
except the tool room and die shop. The tool room is 
run practically on a jobbing shop basis, although new 
work is routed to this department the same as elsewhere. 
The die shop is both a jobbing and manufacturing depart- 
ment, and its work is routed to the individual machines 
and men, as well as in the form of a job. Although the 
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die shop chart does not show it^ this, department has 
temporary gang bosses. This is a variable condition, 
which changes according to the class of work on which the 
shop happens to be employed. Sometimes there will be 
two or three temporary gang bosses, each in charge of a 
certain specific gang for a given job or class of work; 
and at other tunes the work may be of such nature that all 
the men will be working as journeymen, except the foremen. 

The erecting floor is in charge of a gang boss under 
whom are several assistant gang bosses, according to the 
number of jobs or different kinds .of work in process on j 

the floor at one time. 

Referring to the reproduction of this chart. Fig. 1, 
it will be seen that the planning department is the medium 
through which the superintendent controls the shops. 
All orders, designs, detail drawings, supervision of new / 

work, etc., emanating from either the counting room or v1 

the engineering and drafting rooms, must pass through J, 

the superintendent and the planning department, before 
reaching the manufacturing department. The planning 
department is a clearing house. In the type of organiza- 
tion shown, the functional foremanship principle is carried 
out in a modified way, suited to a small works. In some 
cases three distinct functional positions are filled by one 
man. His instructions are complete and separate for each 
position he fills, and are made out as though they were 
to be issued to three different men. The third chapter 
of this book will deal fully with this subject of functional 
instruction and describe its advantages. . 

When the organization is laid out and charted as above j 

described, each man's position is made perfectly clear, 
and he easily informs himself as to what course to take 
when transacting business with other departments. Each ; 

workman knows what particular gang boss he is immediately * j 

under; each gang boss knows what foreman he is respon- '.-j 

sible to, and each foreman knows that he is subject to the 
orders of the planning department or the superintendent. 
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The chart also shows who is responsible for all machines 
and equipment. The larger and more complex a business, 
the more important becomes the proper graphical charting 
of its organization. The case illustrated is a simple one 
chosen for the purposes of this article. 

1-C. The Organization Record 

Having determined and charted the organization^ the 
next step is the creation of an organization record. This 
record consists of a volume containing an exact copy of 
instructions as issued, covering the duties of each person 
shown on the organization chart. One of the principles 
of this form of management is that each and every employee 
shall have written instructions describing fully his duties 
and responsibiUties. 

Although it is not the intention to describe the duties 
of all the incumbents, one of the succeeding chapters will 
contain a brief outline of the duties of each person in the 
production department. These instructions will be a mere 
summary of the originals, given to illustrate the means 
employed to make a record of each feature of the new 
organization as it is developed, to control absolutely and 
permanently each detail of the business. The appendix 
contains a number of complete instructions. 

It is not unusual to find that an important detail of a 
business has been discontinued because an employee, 
originally instructed to attend to that detail, has gone into 
some other department or severed his connection with the 
firm. Again, the one in charge, not appreciating the 
importance of the work, may have neglected to see that it 
was kept up. Under proper written instructions, which 
make each detail an essential part of the whole, such 
an error could not occiu-. It is impossible to maintain a 
definite predetermined method of performing a given task 
without written instructions. Verbal instructions leave no 
record for future reference. They benefit the one man 
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instructed. Written instructions are a permanent record 
to benefit each and every man who holds the position at 
any time. 

One of the chief features of this form of management 
is a complete and properly indexed record, of all details of 
the entire scheme of management. This record is a path- 
finder for the guidance of all the employees after the organizer 
has completed his work and is no longer connected with 
the firm. 



CHAPTER II 

2-A. The Functions op the Sales Department and the Countinq 
Room, which are Divided into Two Sections, with the 
Secretary-Treasurer in Charge op One, and the Chief 
Clerk, as His Assistant, at the Head op the Other 

2-B. The Functions op the Engineering Room, which is Considered 
as a Department Separate from the Drafting Room 

2-C. The Functions op the Draphng Room 

2-A. The Counting Room 

In the organization to be described the counting room is 
suitable for an average medium-sized business. It has at 
its head an official of the company, the secretary-treasurer, 
who is personally responsible for the following : 

A. Duties as per the by-laws; B. Correspondence; 
C. Purchases; D. Sales. 

A. The secretary-treasurer's duties as an official of the 
company are clearly specified in the by-laws of the cor- 
poration. They include the general responsibilities required 
by law and need not be taken up here, as they do not 
particularly affect the scientific methods to be described. 

B. The same may be said of the correspondence, which 
is all of a general routine nature. 

C. All purchases are in the direct charge of the sec- 
retary-treasurer, as this particular organization is not 
sufficiently large to warrant one man's entire attention 
being devoted to this branch of the business. He will 
be referred to as the purchasing agent. All materials, 
supplies, etc., to be purchased are requisitioned on the 
purchasing department by means of a printed requisition 
form. Fig. 2. This requisition may origmate with the 
heads of any of the departments (see organization chart 

13 
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in connection with Chapter I, Fig. 1), but the majority 
5\ originate in the planning department. Wherever they 

i originate, they pass through the planning department 

& before reaching the purchasing agent. There they are 

checked against the stores ledger and are scheduled. After 
being scheduled, and the time noted thereon, they are for- 
warded to the superintendent or manager for approval, 
as the pxu'chasing agent does not honor any requisition 
which has not been duly approved. The piu'chase order 
is made in triphcate under the direction of the purchasing 
agent. The original white copy goes to the vendor, a 
yellow duplicate remains on file with the piu'chasing agent, 
and a blue triphcate goes to the receiving clerk in the 
planning department. (See Plate I.) All purchase orders 
have on the original copy, which goes to the vendor, the 
prices, terms, etc. These also appear on the duplicate 
copy for the purchasing agent's file. The receiving clerk's 
blue copy shows at the bottom the destination of the 
material in the works, so that when it is received it is moved 
by the receiving clerk to the department or machine it 
is intended for. This method saves much trouble and, 
delay and does away absolutely with the common and 
expensive annoyance caused by material being received, 
and the department or person wanting it not being notified 
f of its arrival. 

\i All copies of the purchase order show whether the 

material is to be charged to stock or to some job in process. 

J When the bill is received it is checked against the receiving 

clerk's receipt (blue copy of the purchase order), and at 
the same time a notation is made on it indicating to what 
it is to be charged. The bill and the receiving clerk's 
copy are checked oflf on the schedule (see Plate II) showing 
the receipt of the material; and then both are forwarded 
to the stores clerk or to the cost clerk, as the case requires. 
A great advantage in the scheduling of purchase orders 
lies in the fact that every day the schedule clerk makes 
up a list for the purchasing agent, advising him of the 
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purchase orders which are overdue and for which no invoice 
as been received. This relieves the purchasing agent of 
the annoyance of having to personally follow up all of 
his orders. The scheduling is done by a boy in the planning 
department and is a simple routine clerical job. 

As the " Date Wanted '' alwajrs appears on the requisition 
and the purchase order, it is noted on the schedule at the 
time the purchase order is scheduled. This is an important 
feature and should be insisted upon. The words " Rush," 
" At Once/' " Hurry," signify nothing, whereas a definite 
date meets a definite need. If the purchasing agent finds 
that he is unable to have the material delivered on the 
date wanted, this date is adjusted to suit conditions. 
Another advantage derived from insisting on a definite 
date is that everyone is forced to realize that certain 
purchases require some time to fill and they therefore 
become incUned to anticipate their wants. The wording 
of each purchase order must be complete and specific, 
and, of course, the same on all three copies. All invoices 
and shipments are required to show the purchase order 
number. 

A special form is used for all castings, called a casting 
purchase order, shown on Plate III. This form is in 
tripUcate and in three colors, the same as the purchase 
order, and is handled similarly, except that the original 
white copy is returned with the shipment and forms the 
bill for the castings called for. All casting purchase orders 
are issued by the production clerk, who is acting in the 
capacity of assistant purchasing agent. All casting pur- 
chase orders are signed for the purchasing agent by his 
assistant. Only one kind of casting is ordered on a single 
form and only complete shipments are received. 

D. The sales manager, as the title indicates, is the 
head of the sales department. The following is a brief 
description of some of the methods employed to develop 
the sales organization. This development is carried along 
under four general heads : 
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D-1. An organized sales department. 

D-2. What to seU. 

D-3. How much to sell. 

D-4. How to sell it. 

D-1 . An Organized Sales Department. In organizing this 
sales department it was deemed advisable to handle all 
sales from the main office of the plant at Bridgeton. The 
sales manager is especially responsible for the handling 
of all these sales through his assistants, and he sees that 
the following card or loose-leaf records are maintained 
in addition to the regular routine business, correspondence, 
etc., of this department. These records contain: 

1. A list of all the agents with whom the firm does 

business, with their given territory, volume of 
sales, men they employ, and all general data 
regarding them. 

2. A record of the sales made by these agents and 

cost of such sales to the company in commissions. 

3. A record of the sales made entirely by correspondence. 

4. A record of all sales made by the engineering salesman 

or other representatives from the office, and the 
cost of such selling. 

5. A record of the percentage of sales to the inquiries 

received. 

6. A record showing why each order lost was not booked, 

whether due to : 
6a. Price; 
66. Specifications; 
6c. Delay; 
M. Quality; 

66. Lack of a proper soUcitation of the order; 
6/. Lack of promptness in following up the 

inquiry ; 
6^^. Design; 

6fe. Deferred purchase on the part of the customer. 
Full data are obtained whenever possible for each of 
the above headings. 
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7. A complete up-to-date mailing list of all press users 
or others who should be users. See Fig. 3. 
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Fig. 3. — Solicitation record used by sales department in following all matters 

pertaining to sales. 

Agents, salesmen and others assist in keeping this hst 
up by giving the sales department the addresses of those 
likely to be interested. 
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8. A record of each concern using the. company's 

product. The record is to be indexed both by 
customer's name and by territory. It includes 
data as to the diifferent type and sizes of machines 
in use by each customer. 

9. Data from customers (with samples wherever possible) 

of results being obtained on widely varying classes 

of work. 
These are to be carefully followed out and cost com- 
parisons made with the old method of using forgings and 
castings. These data are written up, to be used in circulars, 
" catch-heads," etc., as advertising material. They have 
another special value in that they are of great assistance 
to agents and salesmen, who can often make good '' selling 
talk" out of this mformation, in connection with the 
economy of manufacture which they are trying to impress 
on the prospective customer. 

10. A record of all catalogs and price lists sent out» 

In the case of expensive catalogs or albums a 
return postal card acknowledging its receipt 
should accompany it for the prospective customer 
to return as the company's record that he has 
duly received it. 

11. Stock list of all standard and regular lines of 

machines are distributed at least once a month. 

The above records are essential to the proper sohcitation 
of business, and, of course, must be closely followed up. 

The sales manager is also responsible for all dates, quo- 
tations, etc., asked for by the prospective customers or 
agents. These requests must be promptly followed up 
and those interested must receive immediate attention, 
whether the requests come from agents or the firm's own 
representatives. Nothing is so discouraging to an agent 
or salesman as to have to pacify a prospect to whom he 
promised certain data which the home office neglected 
to forward. 

The prevailing discounts from lists, if any, should be 
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strictly adhered to and quotations should alwajrs be made 
m accordance with the prices arranged with the agent, 
so as to protect all concerned. If in any specific case it 
becomes desirable to make a special price, all agents likely 
to be interested should be notified simultaneously and in 
ample time to revise their figures, so that all have equal 
chances of winning the order. 

Orders sold by agents should be handled through them 
only. All correspondence should be sent in duplicate to 
the agent, he to forward the copy to the customer. This 
method invariably saves a great deal of trouble and mis- 
understanding, for the agent often " knows his man " 
better than the firm and can therefore handle the matter 
much better. 

Unusual care is exercised in following up the credit 
of the customers. This is done through various channels, 
including the special reports continuously obtained from 
the credit firms, chiefly Dun and Bradstreet. The result 
is a remarkably low percentage of bad debts. Terms of 
payment are standardized and on all special work are so 
arranged as to cover the cost as the work progresses. 

A representative, when traveling, is kept suppUed with 
all information obtainable in connection with the sales 
pending in the territory he is covering. The daily written 
reports of all trips are turned in to the sales department 
promptly and form a complete record for futiu'e references 
as to each trip. This rule is strictly adhered to, whether 
the trip be for one day or longer. In connection with this 
item it may be of interest to know that a record is kept 
in the mailing Ust, Fig. 3 (on the back of each firm's card), 
of the date on which a representative called and the person 
he interviewed. The written reports of all trips are filed 
in order of their dates. By this means it is easily possible, 
by referring to the mailing list, to tell when each firm was 
last interviewed and by whom, and this notation forms 
a direct reference to the written report of that interview. 

Current publications are systematically searched for 
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reports of new projects or other news which can m any way 
be followed up with the possibility of securing orders, 
which results in obtaining information of general value 
to the sales department. Advance knowledge of the sus- 
pected changes, either for better or worse, in business, 
rise and fall of market value, etc., is all valuable and may 
save many mistakes, besides assisting in formulating a 
conservative selling policy. 

In dull times a well-organized sales department is 
extremely necessary, and with properly tabulated data, 
such as above described, is equipped to do most efficient 
selling. It is the best asset at such a time the firm can 
have, and, in fact, is sometimes essential to continuing 
in business. 

D'2. What to Sell. The energies of a well-organized 
sales department should be directed to the selling of 
standard and profitable work, and of the kind which the 
plant is best equipped to turn out. To do this guess- 
work methods must be replaced by an exact knowledge of 
actual cost and demand under varying conditions. The 
complete files of accurate analytical costs alone make this 
possible. In a later chapter the matter of costs will be 
taken up fully, and it will be shown that the selling organ- 
ization now being described has been able, due to lower 
costs and reduced prices, to soUcit and get profitable 
business which otherwise would have been beyond its 
reach. 

The records which show the volume of business done in 
various types of machines make possible the absolute 
control of the kind and volume of stock to be kept finished 
or in process, with the result that : 

1. Plenty of work can be provided for the shops of 
the kinds shown to be in demand. 

2. Only the required amount of stock need be finished 
or under way to assiu'e efficient selling. This prevents the 
imnecessary tying-up of capital. A sufficient number of 
various types of machines can be kept ready for prompt 
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delivery, or so nearly completed that an early delivery 
can be quoted. 

3. The amount of the business in process of manu- 
facture can be intelligently planned so that work in the 
shops can go through to the best advantage, at the same 
time allowing for a closely estimated volume of anticipated 
business. This has a particular advantage in so balancing 
stock and work in process for stock that rush orders for 
this class of work are few and far between. In connection 
with the planmng of the work ahead, preUminaries are 
continually being arranged between the sales manager and 
the superintendent so as to anticipate requirements and so 
utilize time which otherwise would be wasted. Thus much 
shorter deliveries can be given when quoting a customer, 
which often results in profitable business. 

4. Special work should only be taken when absolutely 
necessary, and then never on an estimate, but at a price 
based upon actual cost, plus a percentage of profit, which 
will guard against loss on the transaction by providing 
a cost for unforeseen contingencies which otherwise might 
result in a loss. It is perfectly fair that prices for special 
work should be higher in proportion than are prices for 
standard work, and special charges should be made for 
emergency orders to compensate for the increased cost 
of turning them out. This is an item which is in the 
majority of cases entirely ignored. 

5. As the manufacturing departments reduce costs, list 
prices should also be reduced, providing a fair margin of 
profit can be maintained in so doing. As stated in the 
opening article of this series, this has already been 
accomplished. 

DS. How Much to Sell. The increased productive 
capacity of the works, due to the improved methods being 
described, has natm-ally made necessary a more completely 
organized selling department. The records at hand enable 
the sales manager to be kept well informed of the capacity 
of the shop, with the result that a materially increased 
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volume of business can be handled in a much shorter time, 
which has the advantage of enabUng the sales department 
to make shorter deliveries than have ever before been 
possible. DeUveries have regularly been made for standard 
machines in three to five weeks (with a volume of business 
averaging over 100% more than had been possible under 
the old methods on a like class of work) which formerly 
required from ten to fourteen weeks for delivery. The 
methods of scientific management have resulted in realizing 
a productive capacity on this kind of work equal to 300% 
of that possible under the old and common form of manage- 
ment with the same plant and equipment. 

Many firms are to-day drifting along, taking a greater 
or less variety of work as it comes, without the remotest 
idea as to what is the most profitable; and without knowing 
whether they should realize more on their volume of busi- 
ness or not. The fact that the business as a whole is 
profitable and has been for years is no standard by which 
to go. Business conditions are changing, and competition 
is ever narrowing the margin of profit, so that many firms, 
to continue in the field, must soon do business on an entirely 
new basis. They must adopt scientific methods in the 
sales department, office and shops, cut out wastes, reduce 
the cost of manufacture, increase production, sales, wages 
and profits, or go out of business. 

D'4- How to Sell. This work will not treat of the well- 
known and perfected methods of instructing salesmen, 
mapping out territories, planning trips, etc., in use by the 
best selling organizations, but a word as to the personal 
factor in seUing goods may not be out of place. In the 
organization which has been developed for selling this 
paiticular class of product, it has been essential that the 
representative on the road should be an engineer with a 
thorough knowledge of the press and die business to enable 
him to inteUigently sohcit profitable business. Thus the 
traveling force has of necessity been developed from the 
personnel of the original organization of the company. 
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This fact has made the development of the sales depart- 
ment much more difficult than in other lines. The key to 
a successful selling pohcy is a keen realization of the fact 
that an order worth having is worth going after. 

The personal letter to the user is an aid in introducmg 
a salesman's visit. This letter should be well written 
and show where the " other fellow," so to speak, is using 
methods more efficient and economical than are in general 
use. This kind of a letter can be made more convincing 
by the addition of a data sheet or photograph with full 
description of some work being done which is similar to 
that of the firms whose interest is being sought. Data 
sheets should be made complete and self-explanatory. 
In addition to giving an illustration of the piece described, 
there should be included facts and figures giving an actual 
record of the cost, production increase, list of operations, 
etc., including a full explanation of all points likely to prove 
valuable. Not the least of these is a Ughter and better 
article. These preliminaries are followed later by the 
visit of the engineering salesman. 

The salesman first on the ground has a distinct advantage, 
other things being equal. When a buyer is in the market 
for equipment he appreciates prompt and comieous atten- 
tion, and nothing so much assists him as to be able to talk 
over all the details of his requirement. A competent sales- 
man can often obtain an order by a personal interview 
which could not be obtained otherwise. Details can be 
taken up and explained as good points which would never 
have been touched upon by letter. This often results in 
an order going to the firm whose representative is on the 
ground. A personal interview will often sow the seed 
of interest which may mature into a profitable order later. 
A salesman's personality, conversation, etc., will be 
remembered, where a letter from the firm will often be 
entirely forgotten, imless it is in connection with some 
line of correspondence. The representative often learns 
of troubles or causes for dissatisfaction which otherwise 
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would never be known and so never explained or cor- 
rected. 

The subject of sales may not appeal to some readers 
as being particularly allied with scientific management, 
but scientific selling is one of its fundamental features. 
All details are essential in connection with sales as they are 
scientifically treated, carrying out a policy based upon an 
exact knowledge of all conditions as to kind and cost of 
product, requirements of the trade, past, present and 
possible future developments, here and abroad, combined 
with the volume of business which it is known will be 
required to keep an efficient plant employed to its 
maximum. 

DUTIES OF THE CHIEF CLERK 

The chief clerk has charge of the regular routine office 
business, which includes: 

1. Bookkeeping; 

2. Care of cash ; 

3. General orders; 

4. Pay roll ; 

5. Charge of vaults ; 

6. Office records and files. 

The only item above of particular importance m con- 
nection with the subject is the general order form and the 
method of originating it, see Plate IV. Orders, upon receipt 
by the sales department after the vis6 of one of the officials 
of the company, the sales manager, are passed over to the 
chief clerk. The chief clerk, preparatory to issuing the 
general order, accumulates all the required information by 
consulting the correspondence (including specifications 
from the customer's formal order), the engineering room, 
and, if necessary, the salesman who has been instrumental 
in booking said order. The general order form is made 
out in triplicate, one copy of which remains on ffie in the 
counting room, the second copy going to the engineering 
and drafting room, and the third copy to the planning 
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department. Specifications on the general order are divided 
into sections to suit each individual order. If several 
machines are ordered, although alike, each one has a separate 
item and the order number is followed by a letter or letters, 
as order 3600a or 3600a-d, the latter case indicating that 
the order has four items, namely, a, b, c and d. The 
required subdivision of the orders for cost purposes, as well 
as the complexity of the order, influences the number of 
items into which it is subdivided. 

The original copy, which remains on file in the counting 
room, has the price and terms of each item plainly stated 
thereon. This information, however, does not go on the 
other two copies. As soon as the drafting room deter- 
mines what drawings, etc., are to be used in connection 
with the order, the number of them is sent by it to the 
planning department. The planning department's copy of 
the general order forms its authority to proceed with the 
manufacture and shipment of the product called for, and 
indicates to it how the cost of the job is to be subdivided 
into its various items. Miscellaneous and repair orders 
have their costs charged to cost sheets, which bear the 
order and item number, but machines being built to order 
are made on merchandise or '' M " jobs. These manu- 
facturing job numbers will be explained at greater length 
in a later chapter. 

On receipt of the general order by the drafting room 
the drawings for it are forwarded to the planning department 
as soon as possible. If one or more machines are to be 
built or a number of pieces are required, information as 
to what is needed is contained on a material list. 

On the shipment of an order it is the chief clerk's duty 
to see that the original copy in the counting room has 
recorded on it the shipping date and job number on which 
it was built, as well as drawing number, lists, etc., issued 
by the drafting room. It is then filed in a vertical filing 
case in the oflSce vault as a permanent record. The drafting 
room copy is destroyed at the discretion of the engineering 
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room. The planning department copy, which contains 
information as to the jobs on which the different parts 
were manufactured and other incidental information, 
is filed in a vertical case in the planning department as a 
convenient record for later reference. The chief clerk is 
also responsible for the press record, see Fig. 46 in the 
Appendix. 

2-B. The Engineering Room 

The engineering room,« as shown by the organization 
chart. Fig. 1, is in charge of the engineer, with the following 
associates: Assistant engineer, with one substitute; die 
engineer, with one substitute; publicity engmeer, with 
one substitute. 

The engineering room is responsible for: 

1. Estimates; 

2. Designs; 

3. Experiments; 

4. Supervision of new work. 

The assistant engineer assumes the duties of the engineer 
during his absence. The die engineer, as his title indicates, 
is directly responsible for all die work. 

The publicity engineer, while a member of the engi- 
neering room, is also connected with the sales department 
and is the chief assistant of the sales manager. Combined 
with his engineering knowledge, he has direct charge of 
many of the records above described in connection with the 
sales department, and is personally responsible for the 
soUcitation of new business. (See Fig. 3.) His special 
duties consist of the preparation of all advertising matter 
and circular letters in the way of giving publicity to the 
products from an engineering standpoint. All " write-ups," 
instructions as to the erection and manipulation of the 
different products, preparation of cuts, catalogs, etc., come 
under his direct charge. It is one of the theories of this 
form of management to employ a trained graduate engineer 
for this work. It is obvious that much of the correspondence 
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in connection with a business of this kind can be prop- 
erly handled only by an engineer. 

The engineering room, in preparing estimates, receives 
from the planning department whatever data may be 
necessary in making up each detailed estimate. These 
estimate reports are based on the cost record of similar 
work. When an estimate is required on work which has 
no record of a past product it is thoroughly analyzed and 
is subdivided into its individual operations. The immense 
nimiber of data as to piece and operation costs which are 
on file in the production department make this a com- 
paratively simple matter, allowing, of course, a reasonable 
percentage for contingencies and profits. Designs originate 
in the engineering room, are outlined and more or less 
perfected, then passed on to the drafting room for details, 
preparatory to going into the shops. The engineering 
room compiles data of all descriptions pertaining to the 
company's product, which data are used in connection 
with future designs and estimates and also for the 
publicity work, above referred to, by the pubUcity en- 
gineer. 

Estimating and designing of new work, or the issuance 
of specifications, is one of the functions of the engineering 
department. Experiments may be in the form of physical 
tests of materials, or may consist of the test of standard 
or newly built machines preparatory to shipment. 

Supervision of new work is one of the important functions 
of the engineering room. All new work is under the super- 
vision of the engineering room through the superintendent 
during its progress through the shop. On the completion 
of the machine, or mechanism, it is finally inspected and 
passed on by one or more of the engineering stafif, and what- 
ever data are required are taken prior to its shipment. 
An exact record of special features in connection with 
new work is kept by the engineering department for future 
reference and record. As the engineering room originates 
all new work, it is obviously the only department fitted to 
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intelligently and satisfactorily pass on it, and must assume 
the responsibility for its final perfection according to 
specifications. 

2-C. Drafting Room 

The drafting room is in charge of the chief draftsman, 
who has one assistant. From the drafting room, under 
the general supervision of the engineering room, originates 
all: 

1. Information; 

2. Sketches; 

3. Drawings; 

4. Tracings; 

5. Blue-prints; 

6. Material lists; 

7. Photographs; 

8. Standards. 

All of the above, subject to the approval of the engi- 
neering room, go to the shop through the superintendent 
and the planning department. The latter is the clearing 
house through which all information is subdivided, routed 
and distributed to the various departments. 

1. Information in some extreme cases is issued from 
the drafting room in the form of crude sketches, although 
usually blue-print sketches, detailed drawings and material 
lists form the mediums used to advise the planning depart- 
ment of what is required to fill an order. 

2. All sketches (size 8 by 10 inches) are first drawn 
in pencil on thin bond paper and when approved are inked 
in to form a negative from which to blue-print. The 
blue-prints are issued m dupUcate to the planning depart- 
ment, where one copy is kept on file for use in planning, 
routing and pricing the work. The second copy is forwarded 
by it to the tool room, where it is kept on file to be drawn 
out by check as a tool. 

3. The following sizes of paper only are used for 
drawing: 
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Sketches, 8 X 10 ins. ; 

C Sheets, 9 X 12 ins. ; 

D Sheets, 12x18 ins.; 

E Sheets, 18x24 ins.; 

F Sheets, 24x36 ins. 

All detaU paper is thin white bond, ruled in red ink 
in one-inch squares subdivided by finer red ink lines into 
one-eighth-inch squares. This is used as a negative from 
which to make the blue-print in the same way as explained 
above for sketches. The negatives referred to remain in 
the drafting room and are filed in fireproof vaults. A single 
piece is shown on a sheet, and as many views are drawn as 
are necessary to clearly depict the piece. Each dimension 
is marked with a plus or minus tolerance and allows for 
the required clearances to assure proper assembling of the 
parts in the completed machine. 

The reproduction of the drawing herewith. Fig. 4, 
illustrates the form of standard label used on all details, 
including sketches, and it will be noticed that the route 
of the piece through the shop is specified, giving the sequence 
of the operations (general operations), their symbols and 
any special tools which are to be used in connection with 
the performance of such operations. The use of clearances 
and tolerances is shown. The rough weight and finished 
weight are shown on the drawing, and the draftsman's 
name and names of the persons sketching and approving 
each drawing. The customer's name and the order nmnber 
are specified on all transient work. The detailed instruc- 
tions issued for each operation are also referred to. 

When necessary, reference marks are put on the drawing 
to use in connection with the routing specified in the label, 
so that when the detailed blue-print leaves the drawing 
room and goes to the planning department, all the necessary 
information is contained thereon to insm-e the proper 
routing and machining of the piece. Nothing whatever 
is left to the whim of the individual workman, and all 
information that is essential for him to have in the proper 
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performance of his work is given. This has the advantage 
of making the routing on standard or repeat work a simple 
clerical job. 

In figuring dimensions a tolerance table is used, which 
is a guide to the drafting room and gives the clearances 
to allow, consistent with the practices required by this 
particular type of work. The sizes of the centers to be 
used in all lathe work are also specified. The responsibiUty 
for the determination of the correct size and shape of 
each piece and the quaUty of the finish required, hes with 
the drafting room and not with the individual workman 
or shop boss. 

A long step towards the economical production of a 
piece has been taken when a proper detail drawing of the 
kind described has been made. Few managers reaUze the 
time wasted in the shops through incomplete and improperly 
figured drawings. The use of clearances reduces the scraping 
and fitting on the floor to a minimum, and in many cases 
has alone reduced the assembUng time 50%. Tolerances, 
imder proper inspection, insure the required accuracy, and 
eliminate much time wasted in domg close machme work 
to some dimension which is unnecessary. An additional 
length of J in. or | in. on a shaft, due to the forging coming 
a Uttle long, often is not detrimental, and the time required 
to face this off to the drawing length is saved if the proper 
tolerance is marked on the drawing. Belt wheels can 
ordinarily have a tolerance of 1-16 in. to 1-8 in. in diameter 
or face, or both, thus saving time that would otherwise 
be used in making work close to the nominal dimen- 
sions. No time is wasted by the workman or gang boss 
in finding out the best way to do work, as this has 
already been planned and the detail instructions written 
out. The instruction card will be described in a later 
chapter. 

The author has known many shops remarkably ineffi- 
cient chiefly because they did not have proper drawings. 
In one case, where 28-ft. box cars were made, the only 
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drawing the forge shop, employing 30 to 40 men, had to 
work from was a one-eighth scale blue-print of the assembled 
car. Every piece of iron except the castings had to be 
made from this drawing. In another case, where a large 
amomit of shafting was used for a number of standard 
t3rpes of machines, the men running the cutting-off and 
sphning machines were the only ones in the entire works 
of 400 to 500 men who knew the dimensions of these parts. 
One man used measuring sticks which were longer or 
shorter than a given shaft was to be, and he alone knew 
how much to add or subtract. Practically no drawings 
were in use in this entire plant. The workmen themselves 
were the only ones who knew the dimensions of the indi- 
vidual pieces. In still another instance many pieces were 
originally detailed on one sheet, and it was not an imusual 
occurrence for four or five men from various parts of this 
shop to be congregated around this one drawmg, as it was 
the only record in existence of the various pieces these 
men were working upon. Proper individual detailed draw- 
ings in blue-print form soon solved the problem in each 
example cited. 

TABLE OF CLEARANCES AND TOLERANCES USED— (Inchbb) 

A. Nominal Sized Hole 

0.0 to 0.6 ±0.00025 

0.51 to 1.0 +0.00025-0.0005 

2.0 to 6.0 ±0.0005 

7.0 to 12.0 ±0.001 

B. Drive, Press, or Shrink Fits 

To male piece 1 . diameter add . 00075 ±0 . 00025 

To male piece 2 . diameter add . 0015 ±0 . 0005 

To male piece 3 . diameter add . 0025 ±0 . 0005 

To male piece 4.0 diameter add 0.004 ±0.001 

To male piece 5 . diameter add . 005 ±0 . 001 

To male piece 6.0 diameter add 0.006 ±0.001 
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C. Running Fits 

For journals with usual ratio of length to diameter and sliding or oscillating 
fits, usual ratio of length to diameter. 

Male piece 0.5 minus 0.00075 diO. 00025 
1.0 minus 0.0015 d=0.0005 



2.0 


minus 002 


±0.0005 


3.0 


minus 0.003 


zbO.OOl 


4.0 to 6.0 


minus 0.004 


±0.001 


7.0 


minus 0.005 


±0.001 


8.0 to 10.0 


minus 0.006 


±0.001 


11.0 


minus 0.007 


±0.001 


12.0 


minus 0.008 


±0.001 



D. Special Fits 

Use this table for gear fits, fast pulleys, C-press shaft boxes, clutch studs, 
and like work not running or loose, but which can be put together with 
hand raw-hide. Note, Also adapted for running fits for such work as 
"P-Press" eccentrics and work with length of bearing of one-half diameter 
or less. 

Male piece 0.5 diameter minus 0.0005 ±0.0001 

1 . diameter minus . 00075 ±0 .0001 

2.0 diameter minus 0.001 ±0.0002 

3 . diameter minus . 0015 ±0 . 0003 

4.0 to 6.0 diameter minus 0.002 ±0.0005 

7 . diameter minus . 0025 ±0 . 0005 

8.0 to 10.0 diameter minus 0.003 ±0.0005 

11.0 diameter minus 0.0035 ±0.0005 

12.0 diameter minus 0.004 ±0.0005 

E. Special Easy Drive Fits 

Suitable for such work as pinion and pinion wheel fits, etc., that can be 
driven by hand. * These fits will be tight enough not to wobble. These fits 
must not be depended on to do any amount of work without kejrs or set 
screws. Suitable for fits of any length. 

Nominal size holes, to 1.0— .00025+0 

2.0 to 6.0— .0005 +0 
7.0 to 12.0— .001 +0 

Nominal size male piece 5 diameter -h .0001 — 

1.0 diameter + .0001 —0 

2.0 diameter 4- .0002 — 

3.0 diameter + .0003 — 

4.0 to 12.0 diameter + .0005 — 
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The advantages of specifying the route of the piece 
or the sequence of operations will be taken up later, together 




Fig. 5. — Material list; one of theae is made for every order requiring more 

than two or three pieces. 



with how the information on this point , is obtained for 
the draftsman. 
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4. Only in exceptional cases are tracings made on 
muslin tracing cloth. 

5. Blue-prints are considered as tools, and are issued by 
the drafting room in duplicate to the planning department. 
One copy is used by it as its record from which to analyze, 
plan and route all work. The shop prints are kept in the 
tool room on file, to be called for by the gang bosses. These 
are only issued on check as a tool. When not in use they 
are returned to the tool room. 

6. A material list is made for each order calling for a 
machine and for any order requiring more than a few 
pieces. This material Ust bears the customer's name, 
date and order number and a brief headmg showing what 
the parts Usted are for. Each piece required to fill the 
order is specified, giving the : 

1. Quantity; 

2. Name of Piece; 

3. Material; 

4. Symbol; 

6. Drawing or Sketch Number; 

6. Remarks. 

See the production of material Ust herewith. Fig. 5. 

The material lists are blue-printed and issued to the 
planning department in duplicate, the same as drawings. 
The original or negative is filed in the drafting room vault 
according to order nimiber. As all machines shipped 
bear a shop number of which a record is kept m a card file 
(see Fig. 46 in Appendix), it is a simple matter to replace 
any part. This card refers to the order nmnber or standard 
list on which each machine was built, thus forming an 
index by which the material list is quickly located. 

7. Photographic work is also done by the drafting 
room. All new work is photographed before shipment, 
as well as any work having special features or improvements. 

8. Standards as soon as determined are recorded and 
filed by the drafting room. A list of all standards and special 
tools is also kept for the use of designers and draftsmen. 



CHAPTER III 

3-A. The Planning Department 

3-B. Duties of the Superintendent 

3-C. Functions of the Planning Departicent 

3-D. The Production Clerk 

3-E. The Shop Engineer 

3-F. The Stores Clerk 

3-G. The Cost Clerk 

3-H. The Route Clerk 

3-1. The Order-of-Work Clerk 

3^. The Shipping Clerk 

3-K. The Receiving Clerk 

3-L. The Time Clerk 

3-M. The Schedule Clerk 

3-N. The Factory Mail System 

3-0. The Time Boy 

3-P. The Inspector 

3-Q. The Stores Keeper 

3-R. The Move Material Boss 

• 3-A. THE PLANNING DEPARTMENT 

The planning department presents the first radical 
change from the old type of organization to the new system 
of management founded upon scientific principles. The 
change is so radical that it is perhaps responsible for more 
adverse criticisms than any other one feature of scientific 
management. These criticisms are most unjust and prove 
by themselves that they are founded on nothing but hearsay 
or ignorance. That the planning room is employing a 
number of so-called non-producers, which is unheard-of 
in the common form of organization, seems to be sufficient 
reason for supposing that the cost of the product is being 
greatly increased. There are sometimes three or four tunes 
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as many printed fonns in use as formerly, and the item of 
stationery expense is often commented upon. The fact 
is entirely overlooked that the work done by a few additional 
men (so-called non-producers), specially trained for their 
clearly defined duties, and responsible for their own specific 
functions, is putting the workmen (so-called producers) 
in position to devote their entire tune and energy to the 
work of producmg. 

These few specially trained men plan and analyze all 
work, methods, etc., and prepare the way for the workman 
to produce at his highest normal efficiency. They are 
skilled in the elements of analysis as he is in the arts of 
his trade. The workman should take none of his time for 
preparatory work; though under the common form of 
management he is often expected to do so, even while much 
valuable equipment is lying idle a greater or less percentage 
of the time. Idle machines and equipment represent a 
big monetary loss per hour, to say nothing of the wages 
paid a high-class mechanic, who is obliged to take his 
time to hunt up his foreman, move material for his next 
job, or grind his tools, etc. Furthermore, where this work 
is attempted by each man independently, there exists no 
known degree of efficiency. Scientific methods prevent 
the waste due to idle equipments plus no production, and 
through the planning department a clearly defined " best 
way '' is estabUshed to reach a required degree of efficiency. 
The only time to estabUsh a " best way " to reach the 
required efficiency in the production of each and every piece 
is before a cent has been spent for either material or labor. 
When the design of a job has been perfected, the proper 
detail drawings completed, and the work analyzed into 
its various elements and definitely routed in its future 
progress through the shops, the greater part of the work, 
has been accomplished. 

Dimng the discussion of a paper on " Shop Management '' 
presented by the author before the New England Railroad 
Club, a member stated that the railroad manager disUked 
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to hire even one clerk, to say nothing of several, and that 
it was easier to get his consent to hire ten machinists 
than to hire one clerk. A case was cited of one railroad 
shop employing four hundred men with three clerks in 
the entire establishment. This is an error of judgment 
that is far too common, and it is a most short-sighted 
policy. The inefficiency of the shop referred to can readily 
be imagined. 

The adapted methods being described, and which are 
suitable for a shop of one or a few hundred men, will require 
about six additional employees in the new functional 
positions which would not be considered necessary under 
the conamon tjrpe of management. The cost of these 
additional six men in wages is about $4,000 per year. 
Add to this SI, 000 for additional stationery, office room, 
etc., and a total of about $5,000 represents the actual 
permanent outlay per year that can be directly chargeable 
to the new type of management in a plant of this size. 
As will be shown in the concluding chapter, the installa- 
tion of the 'methods under description, including this 
extra planning department expense of $5,000 per year, 
has resulted in more than doubling the production of 
the same plant and equipment employing less than two 
hundred men. This statement entirely excludes the gains 
made by the bonus system of payment. Is this not a 
gilt-edge investment? The increase due to the bonus 
system in connection with the time study and instruction 
cards represents the final development of the entire scheme 
and has resulted in again more than doubling the original 
output. It obviously makes no difference whether the 
total money paid out in wages is distributed between 
so-called non-producers or productive labor, so long as the 
total cost of the product is less. In the common type of 
• organization much responsibility is shifted from the shoulders 
of the managers of the business (where it rightfully belongs) 
to the shoulders of the men in the shop. The latter are 
expected to be mind readers, clerks, and executives, in 
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addition to being first-class craftsmen. Scientific Manage- 
ment creates a proper department of competent and specially 
trained men and places all responsibilities where they belong. 
The science of management requires a clerical force to 
investigate, compile data, and utilize the knowledge so 
obtained to the mutual and permanent assistance of the 
firm and its employees. Let the critics investigate, con- 
trast and compare the results obtained by the new over 
the old form of management, a]id their arguments must 
cease. The odds are at least three to one against them, 
based on the actual records of any line of business which 
they may investigate, working imder scientific manage- 
ment. In every shop run imder scientific methods will be 
found contentment and high wages for the workmen com- 
bined with a hearty spirit of cooperation with the employer. 
Not one shop in a hundred imder the common form of 
management can boast of this condition. 

3-B. The SUPERINTENDENT'S DUTIES 

Before taking up in detail the functions of the planning 
department, the position and responsibiUties of the super- 
intendent will be outlined. Referring to the organization 
chart shown in Chapter I, Fig. 1, the status of the super- 
intendent will be seen at a glance. He is at the head of 
the manufacturing departments and is directly responsible 
to the general manager. His duties and responsibilities 
require him to : 

a. Strictly adhere to the system and keep it running 
smoothly in the manufacturing and planning departments. 

6. See that all department heads and those under them 
have proper written instructions which must be strictly 
followed. The planning department particularly must 
keep its work up to date. It is fatal to allow routing, 
stores or cost keeping to drift. 

c. Maintain the proper discipline in all departments of 
the works and to enforce strictly all shop rules. 
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d. Preside at a foremen's meeting to be held at least 
every two weeks. This is the best means of bringing the 
department heads, fimctional foremen, and gang bosses 
in touch with each other and with the company's officials. 
It provides a means to explain the company's poUcy to 
the men, and it gives the men an opportimity to make 
suggestions. It assists in smoothing over troubles and 
misunderstandings arising during the day's work, etc., 
and it is an excellent medium for promoting a proper feeling 
of personal interest and responsibiUty among the employees. 
Their more intinaate knowledge of the details, tools and 
equipment especially fits them to bring up for general 
discussion many matters requiring adjustment. The 
superintendent should instruct those present in the work- 
ing of the new type of organization and explain its practical 
advantages. The foremen's meetings keep them in touch 
with the company's pohcy on all points affecting each. 

e. See that plant, factory and other property are 
maintained in an Al state of repair and are at all times 
properly protected from fire and vandalism, and, so far as 
possible, from the elements. The superintendent must 
be thoroughly informed on all labor laws, as to the employ- 
ment and care of help, their working hours, accident 
liabiUty, etc., and must forestall accidents as much as 
I)ossible. 

/. Maintain an up-to-date schedule which shall show 
two to four weeks prior to the delivery dates of the various 
orders, what work is necessary to make ready the several 
parts for the erecting floor, in time for shipment on the 
date promised. This forms an efficient means of knowing 
well ahead whether the delivery can be made on time, 
and gives ample opportunity to notify the sales manager 
in case of delay. 

g. Name delivery dates on all new work in connection 
with quotations. Reports and data on hand in the planning 
department make this a comparatively simple matter. 

h. See that the material lists and items of general 
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information for all work on hand are promptly forthcoming 
from the drafting room. He exercises direct supervision 
over the pattern shop and arranges in a broad and general 
way with the production clerk for the requirements for 
castings from the foundry. 

i. Assume direct charge of all new work which has not 
previously been built, and be responsible for carrying it 
through according to orders, under the general super- 
vision of the engineering room. Work of this kind is in 
charge of one man or a temporary gang boss detailed for 
the work by the superintendent. 

j. Control the amount of stock, or standard parts, to 
be kept on hand or in process, and determine this amount 
by consulting the records. These records give him an 
exact knowledge of the quantities consumed for a given 
period under different conditions of business. The known 
demands, or the limits due to the financial investments 
involved, considering the economical manufacture of the 
parts under the new methods, control the quantity. In 
connection with this latter item, he consults with the 
secretary-treasurer. Stock and standard work, above men- 
tioned, is scheduled and brought through in the same 
way as work on order, and the completion dates are planned 
as though these goods were already sold. 

k. Be responsible for the anticipation of all orders for 
all kinds of rough material, especially iron castings. He 
must see that the foundry is kept supplied with work on 
verbal or conditional orders from the production clerk, 
so as to enable the foundry to work on the standard parts, 
up to certain limits, in connection with the other work. 
These parts are held by the foundry pending a f ormal^order 
from the production clerk. This gives the found^ an 
opportimity to make these parts to the best advantage 
and work them in as most convenient, at the same time 
forming a stock which can be drawn on at a day's notice. 
J L Attend the factory board meetings which are held 
every morning, except Saturday, in the manager's office. 



FUNCTIONS OF THE PLANNING DEPARTMENT 43 

The manager presides at these meetings. The superin- 
tendent, assistant superintendent, production clerk, order- 
of-work clerk and chief draftsman are present, as is also 
the vice-president of the company. At these meetings 
all routine work of importance is taken up, planning is 
done on work for the immediate future, and reports are 
made on routine business generally. Stenographic notes 
are taken of these meetings and typewritten reports handed 
to each of those present within half an hour after the 
adjournment. This forms an efficient means of keeping 
the different members of the organization in touch with 
each other and posts them on just what is being planned 
in connection with all work in the manufacturing depart- 
ments. All complaints from customers, as well as from 
the management, are taken up at these meetings, and the 
responsibility for errors placed where it belongs. The 
happenings are private and confidential. Criticisms are 
often pointed and personal, involving those present when 
necessary, but only in a spirit of absolute fairness and for 
the instruction and good of the ones involved. The mem- 
bers all appreciate this and profit thereby. A matter 
once thrashed out is settled for all time, and is not brought 
up again. 

3-C. Functions of the Planning Departbient 

Reference to the organization chart (Chapter I, Fig. 1) 
shows the planning department to be in charge of the 
production clerk. The production clerk has one substitute 
who assumes his duties during his absence. Those employed 
in the planning department proper are as follows: 

a. Production Clerk; 

6. Shop Engineer; 

c. Stores Clerk; 

d. Cost Clerk; 

e. Route Clerk; 

/. Order-of-work Clerk; 
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g. Shipping Clerk; 

h. Receiving Clerk; 

j. Time Clerk; 

A:. Schedule Clerk; 

L Factory Mail Boy, and 

m. Time Boy. 
In addition to the above, but directly responsible to 
the production clerk, the shop employs the following: 

n. Inspector; 

0. Stores Keeper; 

p. Move Material Boss. 
The three last named are all functional foremen, each 
having specific duties which are clearly defined in writing, 
and which may bring all of them successively in touch 
with each and every man in the shop. They practically 
form the shop representatives of the planning department, 
which really controls and runs the shop through them. 
Those employed in the planning department are likewise 
filling functional positions, as will be shown in the follow- 
ing r6simi6 of the duties of each. 

The space devoted to this subject wiU not allow of a 
complete detailed description of the duties of all these 
functional employees. The original typewritten instruc- 
tions to these men, covering the duties to be outlined 
below, are made very complete and are issued to each 
inciunbent of the various positions. They represent prob- 
ably two himdred closely typewritten pages, so that an 
idea may be formed of the complete way in which all details 
have been worked out. They will be taken up in order. 
See sample instructions in the Appendix. 

The accompanying photographs show the planning 
department of the Ferracute Machine Co. This room is 
divided into two parts. One, the Controlling Section, 
Fig. 6, is responsible for the planning, routing, methods, 
order of work, etc. The other, or the Statistical Section, 
Fig. 7, has to do solely with material, values, time, wages, 
etc. 
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3-D. The Production Clerk 

The production clerk is at the head of the planning 
department, and is directly answerable to the superintendent. 
He must be thoroughly conversant with all of the duties 
of each of the men imder him, and he is held responsible 
for them and their work. The production clerk per- 
sonally supervises the requisitioning of all material (except 
gray iron castings) for work on order or for stock. As the 
assistant to the purchasing agent he personally orders all 
iron castings direct from the foundry. 

He is responsible for the prompt checking of material 
lists against the stores ledger, after which he must see that 
the work is promptly analyzed, routed and planned to 
completion so that it reaches the erecting floor in suflBcient 
time to meet the delivery date. 

At the end of each month the production clerk prepares 
a monthly report, of which four typewritten copies are 
made. One of these copies remains on his file, one goes to 
the secretary-treasurer, one to the assistant engineer 
(who is a director of the company) and one to the organizing 
engineer. This report contains the following: 

1. Inventory at the end of the preceding month con- 
sisting of: 

a. Classified list of all stocks on hand; 
6. Detailed list of all machines in process; 

c. Detailed list of all orders in process imshipped; and 

d. Detailed list of all stock work in process. 

2. A detailed list of all charges to plant, for the pre- 
vious month. 

3. A detailed list of all operating expenses divided 
mto two groups, one covering shop-keeping, and the other 
business expense. 

4. A r^ort on the distribution of wages and salaries 
into business, shop-keeping, factory, plant and productive 
labor. A summary of the above, with a statement show- 
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ing the prevailing overhead charge per hoiir. This is 
detennined by the division of the total shop-keeping and 
business expense by the total productive hours for the period. 
This statement also shows the average expense per pro- 
ductive hour for the year to date. It is thus a simple 
miatter to know whether the total expense actually dis- 
tributed to merchandise work is enough to cover the actual 
expense incurred in the running of the works or not. This 
affects vitally the accuracy of the costs. 

3-E. THE Shop Engineer 

The shop engineer ranks almost in importance with the 
superintendent, and in the particular organization which 
is being used as an example throughout this series of 
articles, the position is being filled by the assistant superin- 
tendent. His duties are outlined in such a way as to 
make him, in an ex-offido capacity, responsible for the 
tool room and the care and maintenance of the power 
plant and like equipment throughout the works. The 
position naturally requires a complete knowledge of all the 
details in connection with the above, and can only be 
properly filled by a practical man continuously in touch 
with this part of the equipment. The shop engineer also 
is responsible for the methods employed in the manufactur- 
ing of the product. The routing shown on the drawing 
in Fig. 4, Chapter II, is obtained from the shop engineer 
by the drafting room. These methods involve the con- 
trol of the tools, speeds, feeds, and cuts used in connection 
with the different operations, and, as a natural result, 
the time-study man is directly under the shop engineer. 
The planning of all tools and jigs, and the most economical 
method of production of a piece in a large shop is directly 
up to the shop engineer. As can easily be seen, this is 
one of the most important functions in connection with 
scientific management. The shop engineer must be con- 
versant with all types of machine tools, must know the 
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best kind and sizes and shapes of tools, and understand 
their construction, range and capacity, as well as the 
advantages of one make over another. He must know 
the best combinations of speeds, feeds, and cuts, and 
understand high-speed steel, its use, treatment, etc. The 
jigging of work, and the designing of special tools and 
fixtures are some of his duties. As the seventh chapter 
will be devoted exclusively to the matter of methods, tools, 
time studies, etc., the subject will not be taken up at any 
length now. This is a distinctly functional position and, 
as can be seen, brings a new feature into shop management. 

3-F. The Stores Clerk 

The stores clerk has charge of the stores ledger, which 
is in card form and represents a perpetual inventory of all 
the rough and finished stock on the premises. The stores 
card is 5 X 8 ins. A separate card is kept for each individual 
piece or kind of stock. This card gives a record of the stock 
orders, time ordered, and the date each lot was received. 
The quantity, price and total value of the stock is also 
shown. The card shows the amount of stock consumed 
in a given time, as well as to what each piece or lot taken 
out was charged. A imit balance and a cash balance is 
maintained on each card. The stores ledger in use at the 
Ferracute Machine Co. consists of between six and seven 
thousand cards, and about eight hours' work at the end of 
each, month enables the stores clerk to draw off a classified 
memorandum for the production clerk's report of all stock 
on hand at the end of the month. This record makes it a 
simple matter to determine the consiunption of each variety 
of stock, to assist in the regulation of stock when ordering 
a fresh amoimt, and does away with the possibility of 
maintaining an unduly large stock of any one article. A 
record is kept of the debits and credits to stock, to form 
a check at the end of the month to insure against error. 
The stores ledger forms a valuable index record of the cost 
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of each piece or kind of stock, and is a direct reference to 
the purchase number for stock purchased outside. It is 
of immense value to the engineering room in making esti- 
mates. The fifth chapter will take up in detail the stores 
department and will show how material is put into, and taken 
from, stores, and will give illustrations of how stock is 
stored, etc. 

3-G. The Cost Clerk 

The cost clerk is responsible for all cost sheets, on which 
are posted all materials requisitioned from stores or from 
outside purchase. The sheets also carry a record of all time 
expended in the shop either as expense or work in proc- 
ess. All time posted on the cost sheets is distributed daily 
into a daily wage distribution book, which agrees with the 
similar entry made daily by the time clerk, so that the time 
card coupons from which these postings are made are sure 
to agree with the total on the man's time cards, as shown 
by the time clock. A limit of error not to exceed four hours 
in time, or one dollar in money, or both, is allowed to go 
uncorrected per week. In this way there is no possibility 
of distributing more or less time to the cost sheets than 
is paid for according to the time clock cards. The fifth 
chapter will take up in detail (under 5-D) the form of cost 
sheet used, and will show how these various charges are 
checked and recapitulated on the sheet in such a way as to 
absolutely preclude any chance of error. 

3-H. The Route Clerk 

The route clerk represents another radical departure 
from the common form of management. All work is ana- 
lyzed by him according to the detailed drawings emanating 
from the drafting room, and a *' next-work order " form 
is made out in tripUcate for each operation for each piece 
required to fill an order. The material Hst has already 
been checked off from the stores ledger and material not 
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on hand ordered by the production clerk, after which 
it is passed over to the route clerk. From the material 
list the route clerk accumulates the detailed drawings 
which have been issued by the drafting room and makes 
out the work orders referred to above. These orders are 
written out in tripUcate; one copy remains in the time 
boy's file, the second one goes to the routing rack in the 
planning department, and the third one to the rack in the 
department in which the operation called for is to be 
performed. Each " next-work order " has a different 
work nimiber, to which time in the shop is charged. As 
each piece is routed by the route clerk, he fills in at the 
top of the schedule cost sheet the name of the piece and the 
successive operations, in theii proper order, showing the 
operation, the machine, the department, and the next- 
work order number. The sheet then goes to the cost 
clerk and is put on his file in its proper niunerical position. 
The route clerk must of necessity have an adequate knowl- 
edge of all the equipment in the shop, its capacity and the 
location of the various machines. When routing work he 
consults the routing rack at his side to avoid causing a 
congestion of work at one machine with a corresponding 
lack of it at another. In cases where only one or two 
machines in the shop can perform a given operation, there 
are times when congestion cannot be avoided, but usually 
the work can be distributed to one of the several different 
machines of a similar type and size. 

The two copies of the next-work order which remain 
in the planning department show the job to which the 
piece called for belongs. The gang boss or shop time 
clerk in the shop charges the time expended on each oper- 
ation against the next-work order nimiber, which nimiber 
is transposed on the next day by the time boy into the job 
number to which the piece is to be charged. All work, 
with few exceptions, is done on a next-work order. The 
advantage of this is that the cost of each operation is 
easily obtained, and the planning department is sure to 
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know of all work which has to be done over for any reason 
whatsoever. The next-work order form in addition to 
specifying the machine, department, number of pieces, 
operations to be perfonned, drawing number, instruction 
and bonus chart numbers, etc., also has clearly noted on 
it the destination of the piece. As soon as the gang boss 
has completed the operation called for, he signs his copy 
of the next-work order and passes it to the material move 
boss, who moves it to the destination specified. He then 
sends it by the factory mail boy to the planning depart- 
ment. The subject of routing will be taken up in greater 
detail in the fourth chapter, imder 4-A. 

S-I. The Order-of-Work Clerk 

The next radical departure is the detailing of one man 
to be entirely responsible for the order of work in the shop. 
This man must be thoroughly familiar with all machines, 
their range and capacity, so that in his routine work of 
eontinually rearranging the order of work (to get specified 
dehveries) he will be able, if necessary, to suggest different 
routing to the route clerk to enable him to meet the require- 
ments. As practically all work routed specifies the machine, 
the order-of-work clerk, by simply rearranging the next- 
work orders in the rack in the planning department, is 
able to control the order in which this work will be done 
in the shop. A word of explanation will be necessary 
at this point to clearly explain how this is done in connection 
with the route board or rack shown. See Plate VI. This 
rack has three compartments for each machine or bench in 
the various shops, which contain the orders for work 
going to' these machines or benches. The top compart- 
ment holds the one work order on which the machine or 
bench is at the time working. This rack has a duplicate 
in the different departments in the shop from which the 
gang bosses or foremen take their next-work order from 
the front of the middle compartment. The lower compart- 



THE SHIPPING CLERK 63 

ment in the shop rack holds the work orders for material 
not yet arrived at the machine. This next-work order is 
moved up to the second compartment when the material 
move boss leaves the material at its destination. As the 
gang boss is instructed to take only the front order from the 
middle compartment, it is obvious that the order-of-work 
clerk can absolutely control the work in the shop by the 
proper arrangement of each order in this middle compartment. 
As stated above, the order-of-work clerk is present at the 
factory board meetings and is kept informed of the impor- 
tance of the different jobs, to enable him to bring the various 
parts through for completion m the proper time. He has 
the schedule cost sheets to refer to, which keep him informed 
as to just where each piece is in the shop, what operations 
have been performed on it, and also what work remains 
to be done on it. The fourth chapter will take up in 
further detail the functions of this position under 4-D. 

3-J. The SmppiNG Clerk 

All shipping is in the sole charge of the shipping clerk, 
who receives from the superintendent his orders pertaining 
to the shipment of a machine. All miscellaneous work is 
in the special charge of the assistant manager, and he 
notifies the shipping clerk in sufficient time to enable him 
to make proper arrangements for the shipment of this 
class of work as soon as completed. The shipping clerk, 
being one of the planning department force, has access 
to the files and makes all shipments in accordance with 
the specifications and instructions on the general order. 
See Plate IV. Under no circumstances does he make ship- 
ment without the general order as his authority. 

3-E. THE Receiving Clerk 

The receiving clerk, as previously stated, is kept supplied 
with a copy of all purchase orders, and also of all casting 
purchase orders. See Plates I and III. 
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Material received is checked off by him to the speci- 
fications appearing on his copy of the purchase order, and, 
after it has been examined and O.K.'d by the inspector, 
he sees that it is moved to the destination called for on 
the purchase order. He also sees that the work orders 
in the route racks are moved up to the middle compart- 
ment. As each shipment is received, it is noted on the 
purchase order, and if only a partial shipment, the date 
and amount received at each shipment. This enables the 
cost clerk to properly check up and charge all material, 
using both the invoice and the receiving clerk's copy. 
If it is an express shipment, or should there be a cartage 
charge, the receiving clerk notes on his purchase order the 
amount of the charge. 

3-L. The Time Clerk 

The time clerk is responsible for the correctness of all 
clocks in the shop, including the clock on which the men 
register in and out. He is required to watch the clock 
during the time the men are registering, so as to see that 
each man registers only his own card. Each day the clock 
cards are checked up and totaled, the totals being checked 
against the individual time card for each man as turned 
in by the gang boss or foreman. This insures the proper 
distribution of the exact amount of time which is shown 
by the time-clock cards and for which the men will be 
paid. This time is daily totaled and distributed into the 
daily wage distribution book, which, as above stated, in 
connection with the cost clerk's duties, must agree with 
the cost clerk's entry. The time clock is arranged with 
a decimal wheel so that all time is stamped on the time 
clock in hours and hundredths. For example, if a man 
registers at twelve minutes of seven in the morning, his time 
card will show 6.80, or should he register at three minutes 
of seven, his time card will show 6.95. All time is paid 
for in hours and tenths, and if a man gets to work late 
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in the morning, his time commences on the next following 

■ 

tenth of an horn*. If a man commences to work at ten 
minutes past seven in the morning, his time begins at 
7.2, or should he leave at ten minutes of twelve, he is paid 
only up to 11.8. The gang boss or shop time clerk in 
registering time for the men on the job time cards, records 
the nearest tenth of an hour. To assist in this, all time 
clocks have a special dial marked in large, red figures to 
show each tenth of an hour in addition to the twelve regular 
hour marks. The fifth chapter (under 5-C) will treat in 
detail of the form of card used to get the retmrns for each 
man's work daily, and show the method employed. One 
important feature in this form of management is that the 
workmen have absolutely no clerical work whatever to do 
and it is not necessary that they touch a pencil or time 
stamp from the time they arrive at work in the morning 
until they quit at night. 

3-M. The ScHEDm^E Clerk 

All purchase orders and casting purchase orders are 
scheduled on a large sheet ruled in vertical columns. See 
Plate II. Each item purchased is briefly noted at the 
head of a column, and the date requisitioned and ordered 
is noted further down the column opposite the date on 
which each occurred. The left-hand side of the sheet is 
numbered from top to bottom in calendar days; these 
calendar days correspond to the stations in a railroad 
time table. The " date wanted '' of each item is also 
noted on the schedule in red. It is the schedule clerk's 
duty to make out daily for the purchasing agent a list of 
all purchase order numbers for material not received within 
at least a day of the date ordered. These lists are called 
'* urgers,'' and as each item is urged, the symbol used, 
namely, UR, is noted in the proper column opposite the 
date of such urger. A similar schedule is kept of all casting 
purchase orders. This schedule is handled in exactly the 
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same way as described above for purchase orders. All 
urgers, however, for casting purchase orders are made out 
in the form of a list and handed to the production clerk, 
who personally urges the casting past due. 

The importance and value of a schedule as a means to 
insure prompt delivery of material cannot be overestimated. 
It is one boy's duty to keep these two schedules referred 
to, and it is practically impossible for material to be delayed 
without the matter being continually brought to the atten- 
tion of either the purchasing agent or the production 
clerk. These schedules also show material that has been 
invoiced, so that if an article is due to-day and has not 
been received, a glance at the schedule will show whether 
it has been invoiced or not. The use of these schedules 
has reduced the annoyance due to delayed material to a 
minimum. Aside from this, they give an exact history of 
the transaction from beginning to end, and form a very 
handy reference in planning work ahead, as a glance at the 
schedule will show whether the material has arrived in the 
shop, or if not, when it is due. Promises made on material 
past due are also noted on the schedule. All work in 
process is scheduled in a similar manner, but on the schedule 
cost sheet (see Plates VII and VIII), which is in charge 
of the cost clerk, as above described. This cost sheet 
will be taken up as a separate feature in connection with 
the fifth chapter under 5-D. 

3-N. The Factory Mail System 

The factory mail system is one of the first features to 
be installed in connection with the new form of management. 
The plan employed is to have a box at each man's desk 
or table, both in the office and shops. The box is about 
8 ins. wide by 4 Ins. deep by 4 ins. or 5 ins. high, with a 
partition in the middle. One side is marked "In" and the 
other side ''Out,'' and each box is numbered. All papers, 
memoranda, etc., are put in the ''Out" side of the box, and 
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the mail boy in making his rounds leaves whatever matter 
may be marked for that particular box, in the ''In" side, 
and takes out that in the " Out " side, to be left at its 
destination on that trip or the succeeding one. The mail 
boy has a Tght case with loose fiber-board compartments, 
each compartment being marked to correspond with a 
number on a mail box. The Ferracute Machine Co.'s 
boy starts at the planning department and passes from 
the drafting room through the ofiice departments and out 
through the shop departments, taking and leaving mail 
at each box on the route. This particular route consists 
of twenty-seven stations and is run on a fifteen-minute 
schedule, which is the fastest service of this kind I know 
of. The roimd trip actually takes about eight minutes, 
and the boy is provided with a chair in the planning 
department where he rests the remaining seven minutes. 
His first trip commences at 7 a.m. and the last trip in 
the morning at 11.45 a.m. The first afternoon trip 
commences at 1 p.m., and the last trip at 5.45 p.m. 

The efficiency of a modem system of management 
depends considerably on the promptness of the mail service, 
as all papers, letters and other documents are transported 
almost exclusively by this means, except the drawings, 
which are handled by a special drawing messenger service. 
It is hard to compute the amount of time saved by means 
of this mail service, but the result is a minimiun of errand 
work n the part of the different office people and depart- 
ment heads. A memorandum scratched on an ordinary 
piece of paper, marked with the box number of the person 
to whom it is addressed and placed in the mail box, will, 
on the average, be delivered within fifteen minutes, which 
is sufficiently prompt for ninety-nine per cent of the inter- 
department communications. Apprentice boys applying 
for admission to the shop are put on this mail service, 
when possible, for four months, preparatory to taking up 
their apprenticeship. This has the particular advantage 
of giving them a taste of discipline, while teaching them 
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more or less of the routine of the shop, and it brings them 
in touch with the different department heads. It is a 
good preUminary experience preparatory to taking up 
shop work. 

Referring to the illustration of the statistical side of the 
planning department, Fig. 7, the mail boy may be seen at 
the right-hand side of the photograph with his case on 
the table beside him, waiting for the time to start on his 
next trip. Under no circumstances is the mail boy called 
upon or allowed to perform any other duties than those 
specified in his instructions in connection with the factory 
mail sjTstem. This is a most important point to insist 
upon, as the clock-like precision of the service would be 
impossible if he could be called upon to do any other work 
or errands. In point of fact, the system results in restricting 
practically all errand work to the factory mail system. 
This is another functional position, which, though a small 
one, is by no means of the least importance. In the majority 
of businesses it is a common thing for department heads, 
office people, and others to be continually doing errands 
that take a lot of time. It also tends to cultivate the 
habit of gossip on affairs foreign to the work for which these 
people are paid. 

3-0. The Time Boy 

The time boy is an assistant to the time clerk, and his 
chief duties consist of making out the job cards for the 
men daily and distributing them to the various foremen 
and gang bosses. These job time cards are turned in at 
night and the first thing the next morning are gone over 
by the time boy, who stamps on each coupon the date, as 
well as the department in which the man is employed. 
He then transposes each work number, which appears on 
each coupon of each time card, to the job number to which 
that particular work number applies. The third copy of 
the next-work order made out by the route clerk and filed 
in the numerical file referred to above, forms a reference 
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to enable the time boy to properly transpose these figures* ^ 
Woik numbe r s run irom 1 to 99,999 inclusive, and then 
j-epeat. In^lhe photograph of the controlling -flectJen-of 
the. > planning. . dppartnutnti -i%-6, the time boy e an be 
Se^tr working at'this'^e. 

3-P. Duties op the Inspector 

Proper inspection is essential in any shop under any 
form of management, but like many other " essentials " 
is conspicuous by its absence in the majority of plants. 
I know that this statement is very likely to be criticized 
by many who think they have an efficient system of inspec- 
tion; but it is oftentimes a farce. Proper inspection is 
impossible without: 

1. A proper purchasing system; 

2. A proper system of stores; 

3. A proper system of costs; 

4. A proper system of routing; 

5. A proper system of drawings; 

6. A proper system for orders and shipping; and 

7. A proper control of methods. 

The first requisite of an inspector is the possession of a 
sound and fair judgment. He must recognize no favorites 
and must refuse to pass work not up to specifications and 
drawings. He must be able to grasp the importance of 
various parts as compared to the whole; to discriminate 
between different classes and qualities of work as well as 
to look out for incorrect drawings. These may cause 
unnecessary expense due to too small limits of variation, 
too good or too poor finish. Long delay and a considerable 
monetary loss may result from an error in machining which 
might be compensated for in another piece, but without 
proper inspection would not be known in time to remedy. 

The inspector is distinctly a functional foreman and 
a representative of the planning department, and in his 
special capacity is over every man in the shops. His word 
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is final and his decision can be set aside by the superin- 
tendent only. When the superintendent cannot uphold the 
decisions of the inspector, it is time then, and then only, 
to get a new inspector. 

Rough material, such as castings and forgings, must be 
surveyed to be sure that they will finish to drawing. Cast- 
ings, particularly those of intricate design, must be carefully 
inspected to see that they are true to pattern, that cored 
holes are correct, and that sufficient (but not too much) 
finish has been allowed. Detrimental shrink cracks, and 
shrink, dirt or blow holes must be carefully looked for. 
No castings should be accepted that have been painted, 
filled, caulked, or otherwise patched or treated. If this is 
allowed, a casting that will fail in service might have many 
dollars' worth of labor expended on it, which could other- 
wise have been saved. The foundry is not in position to 
know whether an apparently slight defect is a serious one 
or not. Forgings and like material must be exammed as 
soon as received to see that detrimental piping or seams 
do not exist and to be sure that the pieces will finish to 
drawings. All material is passed upon by the inspector 
before it is formaUy received by the receiving clerk, who 
checks his copy of the purchase order and delivers the 
material to its destination. 

Parts in process are inspected after each operation and 
before they are moved to the next machine, bench or other 
department. When more than one piece is called for on a 
work order, the inspector is required to pass upon the first 
one as soon as the operation specified is completed. The 
first piece must be made correctly before the workman is 
allowed to proceed with the balance of the lot. This fea- 
ture is most important and often saves considerable loss. 
Whenever possible, the inspector is at hand during the 
machining (or other operation) of the first piece. When a 
piece is condemned or cannot be passed except as a varia- 
tion from specification and drawing, a condemnation slip is 
made out by the inspector. This condemnation slip, Fig. 8, 



THE STORES KEEPER 61 

reports all the facts necessary to enable the superintendent, 
through the planning department, to make proper dis- 
position of the piece, get out a replacement part when 
necessary, locate the blame, and take means to prevent 
a recurrence of the error. The condemnation sUp is used 
for incoming material, work in process, or work ready for 
shipment. 

The inspector has a complete set of typewritten instruc- 
tions as a guide to assist in the proper inspection of the 



INSPECTORS ron» F. A. P..47* FERRACUTE MACH. CO. 

CONDEMNATION . ^ 

REPORT u^^ 19-...Tmie P. M. 

SUPERINTEN DENT— I cannot paM the f oUowing work for reasons stat. 
ed below, the one responsible being . No. 

DRAWING, SKETCH QUANTITY 

WORK NO PIECE 

REMARKS _ 



Signed , 

INSPECTOR. 

NOTED, SEE OTHER SIDE, 

SUPT. 



Fig. 8. — Inspectors condemnation report. 

particular kind of work under consideration. A ready- 
made inspector is always hard to find, but especially so in 
some lines of business. A proper man has to be found 
from among the employees and carefully trained for the 
position. 

3-Q. The Stores Keeper 

The stores keeper is responsible for the care of all stock, 
including proper piling of it in the bins or on the shelves 
and the proper receipt and issuance of the stock to and 
from the store room. He is allowed to issue nothing 
without a properly signed material card, showing to what the 
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material required is to be chained. When issuing any kind 
of stock he is responsible for the proper wording on the 
card so that it agrees with the known way of recording it 
in the planning department. This reduces to a minimum 
the chances of error on the part of the stores clerk in charging 
to or from the stores card. The fifth chapter will treat 
more fully of the subject of stores under 5-A. 

3-R. The Move Material Boss 

The move material boss occupies another purely func- 
tional position. He has one or more assistants, according 
to the kind of plant and the volume of work to be handled. 



Fio. 9. — Nert work order. 

Nothing whatever is moved from one department to another, 
to or from a machine except by a written order. The 
next-work order (Fig. 9) shows the destination of the mate- 
rial called for. These next-work orders are passed to the 
material boss by the gang boss or foreman as soon as 
each is through with the piece in question. The move 
material boss then moves them immediately to the next 
destination. This saves all waste time on the part of the 
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bosses or men in looking up the next job for the different 
machines or men. Further than this, it concentrates the 
moving of all material to one or two men employed solely 
for this purpose. As soon as the material has been moved, 
the move material boss takes the next-work order for the 
operation to be performed by the machine just receiving 
the work and moves it from the bottom compartment in 
the shop rack, up into the middle one, putting it behind 
those already there. The first next-work order is then 
mailed to the planning department, and then the second- 
work order is moved up to the middle compartment so that 
it agrees with the shop rack. 

In the Ferracute Machine Co.'s shop it has been con- 
sidered by the superintendent that at a most conservative 
estimate this one feature alone has resulted in saving at 
least half an hour per day per man employed in the main 
machine shop. The fourth chapter will take up the func- 
tions of the move material boss under 4-C. 

The work of training men to competentlyfill the positions 
described above is one of the most important duties of the 
organizing engineer. No doubt many managers are in 
sympathy with the methods of scientific management, 
but feel that the difiiculties of its installation are pro- 
hibitive. This is an erroneous idea, as every firm of any 
size has plenty of good material available, which the 
organizer is specially fitted to develop. 



CHAPTER IV 

4-A. The Routing of Work throuoh the Shops 

4-B. Symbols 

4-C. The Functions of the Material Boss 

4-D. The Functions of the Order-of-Work Clerk 

4-E. Gang Bosses 

4-F. Speed Boss 

Careful and systematic routing of all work is an 
unknown factor in the ordinary shop, and where a clearly 
defined course for each piece or lot of pieces in their progress 
through the various departments does not exist, confusion 
must reign and result in delays. These delays are par- 
ticularly noticeable in a shop running at its maximum 
capacity. Parts are misplaced, side-tracked, and finally 
forgotten or overlooked, sometimes, for weeks. Suddenly, 
when work is partly assembled, the discovery is made that 
this, that or the other piece is missing. Then ensues a 
general hunt, successful or otherwise, to locate and rush 
through to completion the required parts to finish the 
order according to specification. Work already in some 
of the machines must be stopped, and sometimes hours 
or even days of labor which have been spent in preparation 
of the machine and job thus broken up are thrown away 
to make room for the tardy parts. Eventually work will 
be resumed on the job so broken up, with the result that the 
preparation must be done all over again. Large work is 
sometimes interfered with in this way several times before 
it is finally finished ready for erection. 

A shop of any size will have hundreds or thousands of 
different pieces in process at one time, and it is futile to 
attempt economy in manufacture or expect to realize 
plant efficiency without a complete and carefully laid- 

64 
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out system of routing. The common forms of management 
" put it up to the foreman " to see that work goes through 
the proper channel to be finished in time. This is one of 
many other responsibilities commonly shifted to the shoul- 
ders of the shop bosses, men who are already loaded down 
with a variety of annoyances and duties that should be 
removed or assumed by other specially trained men. It is 
evident that a shop boss is not in position to know of the 
relative importance of all work on order. He cannot 
devote the time to planning for its machining, even if he 
does know which part to do first. He cannot tell what 
work has been quoted on and which may be ordered at any 
moment. In a word, the eflBcient routing of a shop's 
entire product cannot be part of any one man's job, but 
must be the sole function of one or several men. This 
man's duties necessitate his being in close touch with orders, 
stores, shop engineer and others in the planning department, 
so that he makes this department his headquarters. Closely 
associated with him is the material boss and the order- 
of-work clerk, as well as the gang bosses in the shops. These 
several men each have to do with the efficient handling of 
material and work in process. Below will be found the 
detailed description of what is involved. 

4-A. The Routing op Work through the Shops 

The first step to be taken when preparing to install a 
system of routing is to chart the different departments and 
machines and also tljie work benches. After this has been 
done the entire layout must be carefully studied to deter- 
mine the best arrangement for all equipment. This 
brings up for consideration the kinds of product being han- 
dled and a study of their course through each depart- 
ment. 

The machines should be grouped by classes and accord- 
ing to size as much possible, and in such order that the 
movement of work in process through each department 
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is an uninterrupted course. Retrogression must be avoided- 
Much rearrangement of machinery is often necessary to 
give the best results. The local conditions, expense involved 
and other considerations all have their influence on the 
problem. It is often desirable to make a change of this 
nature gradually so as to distribute the expense over a 
greater period. Again, the condition of business often 
necessitates postponement owing to the time that the 
changes contemplated will take. Whether these changes 
are made complete and at once, or slowly, should not 
afifect the final arrangement. It must conform to the 
ideal as first worked out and charted. The entire equip- 
ment must also be on record, as will be explained in a 
later chapter, so that the route clerk can intelligently 
route work to the best advantage. 

The route clerk must be a man of good judgment and 
one thoroughly familiar with the best machine shop 
practice, if the work is mostly of this nature. If the plant 
is a large one, then several route clerks may be necessary, 
each one being responsible for his particular departmental 
work and thoroughly conversant with the various branches 
of the trade involved. For example, the qualifications 
of a route clerk for a large foundry business will dififer from 
those of a route clerk for a large wood-working shop, and 
so on. The number of men employed also regulates the 
number of route clerks, although a small shop can be handled 
with one chief route clerk and one or two boy assistants. 
The kind of business also influences the number of route 
clerks. 

It can be readily understood how a specially trained 
functional man of the kind described can more intelligently 
and eflBciently direct the course of many parts through 
the works than can foremen and gang bosses burdened 
with other duties. In the latter case each one would have 
his own pet way of doing things. Standards and team 
work would not be known. 

After the material list (Fig. 5) has been checked off 



THE ROUTING OF WORK THROUGH THE SHOPS 67 

against the stores ledger and the material not in stock or in 
process has been ordered by the production clerk, the 
material list is passed to the chief route clerk. His first 
step is to collect the drawings of the various pieces he is to 
route. Eventually each drawing will have the standard 
routing indicated in the place provided in the label. See 
Fig. 4. It is the chief route clerk's duty to see that work 
orders are issued to the several departments covering each 
separate operation on each piece. He may choose to issue 
these personally or he may fill out the proper routing across 
the top of the schedule cost sheet and have the necessary 
work orders made out by one of his lower-paid assistants. 
These assistants are boys getting four or five dollars per 
week. Repeat work after once bemg standardized is routed 
by them exclusively, using the last previous schedule cost 
sheet (plates VII and VIII) as a guide. The cost of rout- 
ing is thus reduced to a minimima. In the ca§e last referred 
to, the boys originate both the headings for the schedule 
cost sheet and the next-work orders. Fig. 9. 

The standard routing on the detail drawmg indicates 
the machine symbol of the machine best adapted to do 
each successive operation as previously determined by the 
shop engineer. This routing need not be strictly adhered 
to as far as actually doing the work in the machine indi- 
cated, if the machines specified are already well provided 
with work and there be others of the same type and size 
available. The idea is to record the size and tjrpe of machine 
to insure maintaining the standard method. If the piece 
be a new or intricate one and the routing is not specified on 
the drawing, the chief route clerk proceeds to route the 
work according to the best combined judgment of himself 
and the shop engineer. At all other times he uses his 
own judgment. 

Work orders, size 3x5 ins., are made out in tripUcate, 
as already explained in a previous chapter. One of four 
different work orders may be used, depending on the 
importance of the work in question, as follows : 
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See Fig. 9. 



1. A yellow form printed in black. 

2. A yellow form printed in red. 

3. A red form printed in black. 

4. A red form printed in red. 
All work which is to take an ordinary course through 

the shops is routed on form 1 (yellow and black). If a 
piece is to have the preference over the regular work, the 
* second form (yellow and red) is used. All work which is 
to be rushed through as an emergency order is routed on 
form 3 (red and black). Whenever this form appears, 
it is the only notice necessary to inform the gang boss or 
foreman that work ahead of it is to be immediately broken - 



Flo. 10. — Symbol tag, which is attached to all work in process. 

Up and side-tracked in favor of the red-black form. The 
time used in dismantling a machine or job must always be 
chained to the third form work number necessitating the 
change. The time necessary to reinstate the job broken 
up, up to its condition at the time of the break-up, is also 
charged to the third form work number. This third form 
work order does not however authorize any overtime. 
The fourth form work order, red and red, commonly known 
as a " red rush order," is authority for the gang boss or 
foreman to instantly break up the job then under way, 
and to keep the red rush order job going day and night 
until it is finished. Nothing must be allowed to interfere 
with its progress, and it is not supposed to stop from the 
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time the material arrives in the shop until the finished 
piece or job is completed and shipped. The break-up 
time and ri^ng up of the previous job Is charged the same 
aa explained above for the " third form " order. 



Front. 

Fig. 11. — R«pair tag, which is attached to all parts returned for any 
puTpoae. ' 

Much depends on the judgment of the chief route clerk 
in the handling of these various next-work forms. Their 
use must not be abused or they would soon be of little value. 
The intelligent rearrangement of the next-work orders in 
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the route rack by the order-of-work clerk makes the use 
of any but the first form order rarely necessary, so that when 
the others are used they become most effective. Fig. 9 
shows a next-work order filled out; the wording and ruling 
of each of the four forms is aUke, the color combination 
being all that is required to get results. The destination 
of the piece is shown for the use of the material boss, as will 
be explained later, this next-work order acting as a move 
order as well as a work order. The symbol tag shown 
in Fig. 10 is attached to all work in process. Fig. 11 shows 
the repair tag which is attached to parts returned for 
alterations, repairs or replacements. 

Another form of work order provides for the record of 
the starting and stopping time, so as to have the one form 
do for both routing, moving and time check. This form 
was not adopted at Bridgeton, as it was desirable to have 
all time return posted to the cost sheets daily, and as 
much of the work is of long duration, the present method 
was adopted. 

All work must be routed so as to distribute it as evenly 
as possible to all the machines in commission. This avoids 
congestion, brings a maxunum amount of equipment into 
use, resulting in the faster movement of work to comple- 
tion. 

4-B. Symbols 

The use of department, operation and other symbols 
is necessary to the efficient routing of work by reducing 
the amount of writing and the space required. It would 
be a hopeless task to write out in long hand all the docu- 
ments used in connection with modem management. Sym- 
bols must be used on : 

1. Drawings. 

2. Material Lists. 

3. Store Cards. 

4. Next-work Orders. 
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5. Time Cards. 

6. Cost Sheets. 

7. Time Studies. 

8. Instruction Cards. 

In fact, their use becomes imperative on nearly all 
forms if clerical work is to be handled expeditiously and 
cheaply. The nmemonic symbol system has been in 
process of development for many years, but its practical 
adoption for piece symbols has not yet been realized. Cer- 
tain sets of symbols for a limited number of parts and for 
A largely standard line of pieces can undoubtedly be devel- 
oped nmemonically. If, however, the scheme is attempted 
on any extensive scale, it becomes cumbersome and top- 
heavy and fails because of its own weight. It is often 
necessary under the nmemonic system to have symbols 
of twelve, fourteen or even more characters. They are 
hard to read, harder to write, and although nearly theoret- 
ically perfect, are a nuisance in practice. The author has 
been in contention on this subject, as far as piece symbols 
are concerned, for some years. A symbol is after all noth- 
ing but an identification mark. 

One form of an arbitrary piece symbol is a numeral 

followed by the letter X. The letter X is chosen because 

it is unlike any figure, is easy to make, and does not happen 

to be the characteristic letter of any other kind of symbol. 

P All pieces are to be symboUzed without regard to whether 

they are made or purchased. All pieces are to have the 

same kind of symbol (a numeral followed by the letter X) 

even though special and never to be used more than 

% once. All commercial articles " such as standard bolts, 

^ screws, nuts, cotters, taper pins, keys, wrenches, oil cups, 

washers, etc., should be symbolized first, conunencing at 

IX. This should be systematically done and a symbol 

^ provided for each kind and size of each different article 

^ as listed in the maker's catalogs, regardless of whether it 

happens to be in use at the time or not; it maybe used 
later. 



f 
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The parts made by the firm should next be symbolized, 
taking for the first piece the next unused number. This 
should also be systematically done by taking parts in the 
alphabetical order of their names and also in the order 
of their sizes. For example, if the first machine is " A " 
type, all " A " parts should be symbolized first; if the 
" A " type consisted of, say, six sizes, the first size piece 
(alphabetically) would be symbolized first and the other 
five sizes of this piece would take the next five consecutive 
niunbers. After taking all pieces of all sizes in the " A " 
type, the next type (" B '' for example) would be treated 
likewise, and so on through all the different types and 
sizes. 

New parts should be symbolized in the order of their 
coming into use and arbitrarily. If a piece is to be made 
by an alteration to a pattern already in existence, say 
1120X, the new piece made from this altered pattern would 
be known as 1120X1. The addition of the numeral after 
the X is to show that the pattern 1120X was altered and 
indicates at once that a wholly new pattern is not required. 
If the pattern has some other alteration or addition later 
for another piece, the new piece would be known as 1120X2. 
Should a casting be finished differently than the standard 
1120X, the only change being in the machining of it, it 
would be symboUzed as 1120XA, the additional letter 
indicating a change only in the finishing, as well as to show 
what standard rough part can be used. A bolt blank 
may be known as 621X; if threaded, say three and one- 
half inches, it would then be 621XA; if the same blank 
could be used for a bolt faced under the head or otherwise 
different from the above, it would be 621XB. It is not 
likely that any one part would be machined more than 
twenty-six different ways. 

The piece symbol index is a double one, one set of 
cards being arranged numerically from IX up, the other 
alphabetically, as f oUows : 
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ARMS 



A type 



B type 



C type 



1 
2 
3 
4 
5 
6 

1 
2 
3 

4 
5 

I 6 

r 1 

2 
3 
4 
5 

I 6 



ze 



ze 



ze 



The above scheme is outlined as descriptive of a method 
that has worked admirably in practice. The combination of 
numbers and letters can be arranged in several ways. The 
suffixes shown have also worked very successfully in practice 
combined with a modification of the mnemonic symbol 
system. 

The grouping scheme of symbol described below which 
has been adopted in place of the mnemonic system for 
piece symbols is one of the most practicable that has yet 
been devised. Practical experience with many forms of 
piece symbolizing in different lines of manufacture has 
proved, many times, that a class or group letter or letters, 
combined with arbitrary numbers (these numbers can of 
course be systematically and logically arranged), is the 
ideal form of piece symbol. Ten or more years ago a 
development of this scheme was worked out under the 
author's supervision in connection with a number of different 
classes of machines. The class letter was used, followed by 
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a number. Every piece of each different machine was 
symbolized, starting with the most important pieces, 
following out when possible the order in which they should 
be assembled. Later, if a piece was added, it took the 
next unused number in its class. An E class piece, say 
El 12, might also be used in an S type machine, in which 
case the bill of material (although mostly of " S " parts) 
would have in its proper alphabetical and numerical position 
the piece with its symbol El 12. Of course, no piece has 
more than one symbol, nor does one symbol apply to more 
than one piece. A convenient grouping for a few general 
classes has been used to advantage somewhat as follows: 
Bl and upward arbitrarily, for boiler parts, Ml and upward 
for marine parts, and XI and upward for transient and 
miscellaneous pieces. This plan was improved upon by 
grouping parts, using suggestive letters (generally two) 
after the letter X. The X indicated that the symbol 
applied only to -a piece. The following list illustrates a 
method of grouping for attachments parts : 



XAC. Scrap clipping attachment, parts for 

XAD. Dial feed 

XAE. Embossing 

XAF. Finger gage 

XAK. Knockout 

XAL. Reel feed 

XAM. Motor or drive 

XAP. Push out or feed 

XAS. Spring drawing 

XAR. Roll feed 

XAN. Notching 

XAU. Unclassified or miscellaneous attachment parts 



In studying over the above, it was decided to omit the 
letter X as it seemed superfluous, in view of the fact that 
a sjonbol of two letters followed by a numeral would not 
in any way conflict with other series of symbols. The 
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result was a compromise between the purely arbitrary 
number symbol and the strictly mnemonic symbol, resulting 
in two suggestive group letters followed by a numeral. 
Under this method a shaft would have a number in the 
SH group, as SH12, or a wheel (in the WL group) 
WL5. 

Department and operation symbols are also necessary 
and the latter are of particular importance. A letter to 
indicate a department and a number to indicate the opera- 
tion is one of the means employed. A number symbol 
for an operation is much harder to remember, however, than 
are suggestive two-letter symbols, such as are listed 
below. Past experience determined the author to adopt 
the two-letter operation symbol for the future, espe- 
cially as it does not conflict with the other sets of sym- 
bols, both for departments and operations. This is the 
plan followed out at Bridgeton, and below will be found 
some of the department and operation symbols in use by 
the Ferracute Machine Co. These have been in successful 
operation over four years; they are easily learned and as 
easily remembered. 

Department Symbols 

ACC. Accounting PAT. Pattern 

ASM. Assembling PHO. Photograph 

CAR. Carpenter PLA. Planning 

CLE. Cleaning POW. Power 

COR. Correspondence PRE. Press 

COS. Cost PRO. Production 

DIE. Die REC. Receiving 

ENG. Engineering ROU. Routing 

FIL. Filmg SHI. Shipping 

FOR. Forgmg STO. Stores 

PAI. Painting TOO. Tool 
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Operation Symbols 



AP. Alter Pattern 
AN. Anneal 
AV. Approve 
AS. Assemble 
BT. Babbitt 
BA. Balance 
BV. Bevel 
BO. Bore 
BX. Box 
BZ. Braze 
BU. Bush 

CA. Cancel 

CH. Case Harden 
CE. Center 
CD. Checked 
CP. Chip 
CK. Chuck 
CL. Clean 
CN. Condemn 

CB. Counterbore 
CS. Countersink 
CR. Crate 

CO. Cut off 

CT. Cut teeth 

DF. Defective 

DE. Design 

DM. Dismantle 

DN. Done 

DP. Don't Proceed 

DW. Draw 

DS. Dress 

DL. DriU 

XP. Experiment 

FA. Face 

FI. FUe 



FL. FiU 

FH. Finish 

FT. Fit 

FU. Fit up 

FO. Forge 

GR. Grind 

HD. Harden 

IT. Inspect 

IL. Install 

IS. In Stock 

IN. Invoice 

JG. Jig 

KE. Key 

KS. Key Seat 

LR. Leather 

LO. Lay Out 

LC. List Complete 

LP. List Partial 

LD. Load 

MP. Material Provided 

MM. Moved to Machine 

ML. Mill 

MI. Miscellaneous 

MD. Mold 

MO. Moved 

NY. Notified 

OG. Oil Groove 

OR. Ordered 

OH. Overhaul 

PA. Paint 

PN. Pattern Maker 

PH. Photograph 

PL. Plane 

PO. Polish 

PU. Punch 



SYMBOLS 77 

Operation Symbols — Continued 

PS. Purchase SL. Slot 

RM. Ream SD. Solder 

RE. Receive SP. Spherical 

RP. Replace TD. Take Down 

RN. Requisition TO. Take Out 

RO. Resume Operation TP. Tap 

RT. Rivet TE. Temper 

RU. Routed TT. Test 

RD. Rub Down TH. Thread 

SC. Scrap TR. Trace 

SS. Set Screw TN. Turn 

SE. Settmg UD. Unload 

SU. Set Up UR. Urge 

SH. Ship WT. Want 

SK. Shrink WL. Weld 

ST. Slit WD. Wind 

Each machine, vise, etc., is also symbohzed. A com- 
mon form of machine tool sjonbol is the initial letter of the 
name of the machine preceded or followed by a numeral. 
The author can see no particular object (except to clear 
other existing sets of symbols) in putting the numeral 
before the letter, rather than after it, or vice versa. It is 
surely more correct to say lathe 5 (symbol L5) than to say 
5 lathe (symbol 5L). Both methods are in extensive use 
and answer the purpose. Arbitrary numbers for machines 
systematically arranged, answer every purpose, as they 
also do for piece symbols. 

Machine and other tools are ordinarily grouped as 
follows: . . 

B. Boring machines. 
D. Drill presses. 
G. Grinders. 
K. Keyseaters. 
L. Lathes. 
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M. Millers and gear cutters. 

P. Planers. 

S. Shapers and slotters. 

V. Vises. 

W. Woodworking machines. 

The s5anbols for tools, such as are used on lathes, planers, 
boring and drilling machines, slotters, shapers, etc., not 
including standard commercial drills, taps and reamers, 
consist of the letter " T " followed by a number; as T21, 
T30, and so on. A symbol cannot be wholly and prac- 
tically suggestive without being too cumbersome; after 
all, it is nothing but an identification mark. We have no 
trouble in locating drawing 12231, neither do we have 
any trouble to get the correct tool, which we know is T23. 
Then why should we not as easily locate and identify 
the right piece, the symbol of which may be X3146 or 
WL29? 

The author hopes to be able in the near future to pub- 
lish a complete treatise covering all classes of symbols 
necessary to a manufacturing or jobbing business. 

4-C. FUNCTIONS OF THE MATERIAL BOSS 

All material is moved from machine to machme and 
between departments by the material boss. Most of this 
moving is done in accordance with the routing specified 
on the next-work order (see Fig. 9). Material is moved 
out of stores on a " Move Material " form shown in Fig. 
12, there being no work order issued for the initial move- 
ment, although there may be one for the work to be done, 
if any, on a piece after it reaches its destination. When 
material is moved on a work order, the work order for the 
succeeding operation is moved from the bottom compart- 
ment of the shop rack to the middle one, by the move material 
boss. The work order authorizing the move is then signed 
by the move material boss and forwarded to the planning 
department, where the work order for the next operation 
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is moved up in the planning department rack to conform 
to the shop racks. These orders are always put in the 
back of the compartment, although they may be later 
changed by the order-of-work clerk so as to bring the order 
of work at the machine into the desired sequence. As 
previously explained, the purchase orders and casting 
purchase orders (see Plates I and II) indicate the destina- 
tion of all incoming material, and they constitute the 



MOVC MATCRIAL 



roRM r. h. p Oa 



rERRACUTC MACHINE CO 



MATERIAL FOREMAN 



Material on Work Number. 



Now 



at Machine No*. 



In shop. 



is rehdy for delivery 



SIGNED 



Fig. 12. — Move material form. 

move order in such cases. The result of these methods is 
the automatic movement of material from the time it 
starts in process until it reaches its final destination. No 
one is allowed to move material except the material boss, 
and he only does so on order as above indicated, and then 
always to a predetermined location. This is essential to 
the maintenance of a correct route sheet, as will be explained 
in connection with the schedule cost (plates VII and VIII) 
sheet in Chapter V under 5-D. 
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4-D. The Functions of the Order-of-Work Clerk 

As his title indicates, the sole duty of the order-of-work 
clerk is to follow in detail the course of work in the shops. 
Being in continual touch with the superintendent and 
production clerk, he is always informed as to the relative 
importance of each and every job under way. He is also, 
a member of the Factory Board, and keeps his records in 
accordance with the work as it is planned several weeks 
ahead at these meetings. 

All press orders as soon as received are listed on the 
Press Schedule, as shown in Fig. 13. From this schedule 
job numbers are allotted, the preliminary operations are 
worked out and specially followed up by the superintendent 
and production clerk. The press schedule is consulted 
daily during the Factory Board Meetings in connection 
with the general planning done by the members on all 
unfinished work. The breaks in the heavy vertical black 
line show graphically the unfinished machines. The length 
of the heavy horizontal black line indicates at a glance the 
condition of the preliminary work for which the drawing 
room, planning department, pattern shop, and foundry 
are responsible. Further detail is worked out later by the 
order-of-work clerk from the general route sheets (Plate V) 
and schedule cost sheets (Plates VII and VIII). At the 
right of each item on the press schedule (Fig. 13), in the 
proper month column, the promised date of shipment is 
marked in red ink. When shipment is made, the shipping 
date is marked in black ink and the heavy vertical line at 
the left is ruled opposite the item referred to. As the 
delivery dates of the work in process draw near, the order- 
of-work clerk carefully studies the schedule cost sheets, 
from which he makes out a " shortage " list, showing 
parts not yet finished. It is necessary that this work be 
done well in advance, so as to prevent parts needed from 
getting very far behind the schedule. The order-of-work 
clerk is responsible for the finishing on time of all work 
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in process; if delays are occurring, such as non-arrival 
of material, he follows up the production clerk until the 
material is received. If the delay is again beyond his 
control, due to equipment out of commission, or to a similar 
cause, he refers it to either the superintendent or shop 
engineer. Otherwise it is up to him to continually rear- 
range the order of the next work forms in the route rack 
so that pieces are brought through on their proper order. 
Material received on purchase orders and casting purchase 
orders, and on which the first operation is machining, 
is controlled from the production department on the arrival 
there of the receiving clerk's blue copy of the purchase 
order. These purchase orders are passed immediately to the 
order-of-work clerk who has the first work orders moved at 
once to the middle compartment in the planning depart- 
ment route rack (Plate VI), thus showing the arrival of 
the material at the machine. At times congestion of work 
at a machine makes it necessary to re-route some pieces; 
in such cases, he confers with the chief route clerk and has 
the necessary changes made to enable him to move the 
work. 

A red signal card is put in the top compartment in the 
planning department route rack of each machine not in 
operation. This rack is checked up every morning and 
every afternoon, immediately after starting time by the 
order-of-work clerk. If there is no work for the machine 
to do, the condition of the rack shows it by the absence 
of next-work order forms in either the middle or top com- 
partment. A red signal card in a machine compartment 
with work orders in the middle compartment, but none in 
the top compartment, indicates that the machine is without 
an operator and that no work is set in it. If there is a work 
order in the top compartment behind the red signal card, 
it indicates that the machine is without an operator and the 
job specified on the said work order is standing idle in the 
machine. If the red signal card in any of the above cases 
displays a large letter R it indicates that the machine 
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is undergoing repairs and cannot yet be operated. The 
absence of a red signal card indicates that the machine is 
running. Plate VI shows the planning department route 
rack in illustration of some of the foregoing details. A 
glance at the rack will show the entire plan of work in 
process, that imder way and ready for each machine, and 
what work has not yet arrived. It takes but a moment 
to tell what machines are out of repair, without opera- 
tors, or shut down for want of work. 

A list is made out every Monday for the use of the 
members of the Factory Board. This list contains a record 
of all imcompleted machines on order up to and including 
the previous Saturday night, as per the press schedule, 
and includes : 

o. Date of order. 
6. Quantity. 

c. Machine symbol. 

d. Customer's name. 

e. Date on which it is to be shipped. 

From this list, general route sheets (Plate V) are made, 
showmg the most important parts requked to fiU the order 
due for shipment or completion within the next four or 
five weeks, such as frames, gears, shafts, rams, beds, colmnns, 
etc. Beside each item are listed the operations to be per- 
formed, and the date such operations should be completed. 
From these route sheets all important parts are continually 
followed up. The time required for each operation and the 
date for completion of the finished machine is worked 
out in connection with these sheets. 

The control maintained over foundry orders (and hence 
casting deliveries), due to careful and systematic planning, 
combined with anticipating requirements as much as pos- 
sible, makes it a comparatively easy matter to fix the 
RE date on the general route sheets. The succeeding 
operations are then figured out, based on the average time 
required for each operation, as shown by the records, plus 
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a sTna.11 allowance for contingencies. It will be seen by 
referring to Plate V, that all machines are listed on these 
route sheets in alphabetical and numerical order. Read- 
ing from left to right opposite any piece will be found the 
dates on which each machine (indicated at the top of the 
vertical column) is to finish its work on that piece. Read- 
ing vertically in each machine column will show the niunber 
of different pieces on which that machine has to work, 
as well as the dates that it will be busy and therefore not 
available for other work. The order-of-work clerk in 
manipulating the next-work orders in the route rack can 
continuously work in pieces for later delivery than those 
specified on the general route sheet, if there are dates 
available and material is at hand. Smaller and more 
standard parts, if not already in stores, are usually made 
on stock jobs and are followed up direct from the schedule 
cost sheet. Plates VII and VIII. Every morning the board 
members check over the unshipped order Ust, crossing off 
the machines that have been shipped the previous day. 
A new list being made every week, all items on order are 
repeatedly brought before the members and they can be 
followed from the start. If the design, drawing, checking, 
routing, ordering and pattern work can be done promptly 
and the material received in the shop, the rest is straight- 
ahead work and delivery dates, although comparatively 
short, can be maintained. 

The information from the drawing room, chiefly in 
form of material lists and detail blue-print drawings, is 
considered an operation and followed up as such. So is 
the work incident to the routing in the planning depart- 
ment. Definite dates for the completion of this part of 
the work are just as important as some of the later shop 
operations, in fact, more so. If the work is not promptly 
designed, drawn and routed, and the material under way, 
the whole job is delayed and thrown off schedule. A late 
delivery will then result. Too much stress cannot be 
aid on the importance of prompt and strenuous attention 
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being given to the above-mentioned preliminaries. As 
previously explained^ this part of the work is specially 
delegated to the superintendent. 

4-E. Gang Bosses 

Each manufacturing department is in charge of one 
foreman who generally has under him one or more gang 
bosses. Each of these men is directly responsible for his 
own particular gang and is a working boss; he assists the 
men of his gang in the performance of their work in various 
ways. 

1. He must see that each man has at least one job 
ready for him besides the one on which he is at work. 

2. He must provide and have ready the necessary draw- 
ing, tools, jigs, etc., to enable the workman to do the job 
efficiently and according to instructions. 

3. He must assist a man when necessary or instruct 
him in the performance of his task, according to the instruc- 
tion cards. 

4. He has authority, subject lo the approval of his 
foreman, to lay oflF or discharge any of his men, or otherwise 
discipline them. 

5. He must maintain his equipment in good working 
order (by report to his foreman) and is responsible for the 
abuse of any company property in his charge. 

6. Time charges to each job must be approved and signed 
by him. 

7. He must enforce the shop rules. 

No gang boss should have more than fifteen men under 
him, and best results will be obtained if the number does 
not exceed ten. 

An ideal arrangement for a gang boss or foreman's desk 
or table is that shown in Fig. 14. The raised platform 
is six or more feet above the shop floor. The racks for 
work orders are placed thereon, as well as the inter-depart- 
ment telephone. Whenever the gang boss has occasion to 
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Fio. 14, — Raifuvl platform for Kam; boaaea. This platform overlooka the entire department. 
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do any clerical work at his desk, he is always in position 
to oversee his entire force. He can also be readily reached 
or signaled to by his men. The move material boss is 
also located on this platform, where he can have quick 
access to the shop route rack. A large department of 
seventy to one hundred men is too often run by one man. 
Even under scientific management, which takes so much 
off the shoulders of the shop bosses, it would be impossible 
for one man to give proper attention to this number of 
men. A few men, distributed over a comparatively small 
area, can be instructed and helped by a gang boss, whereas 
it sometimes happens under the common form of manage^ 
ment that with a large gang, the boss has not seen or had 
speech with some of them all day. This is not an exaggera- 
tion, but is a condition that I have actually observed. 
Much'greater efficiency can be obtained from the individual 
when working alone or in small gangs. This subject will 
be treated in a later chapter and the reason for it explained. 
If a gang is too large, each man has to lose considerable 
time each day waiting on the gang boss for instruction 
as to his next job or whatever he may need. This wait 
is expensive, especially if the man runs a machine which 
eats its head off at the rate of $2.00 per hour when idle. 

4-F. Functions of the Speed Boss 

The fimctions of the speed boss are a new departure 
incident to scientific management. This man is one 
of the shop representatives of the planning department, 
and is directly responsible to the shop engineer. All time- 
study work is in his charge and he has control of the tools, 
speeds, feeds and cuts on all machines. The gang bosses 
are responsible for the men and the work, including the 
setting of the latter imtil they are under way, but the 
control of the items above mentioned is up to the speed 
boss. A complete description of time-study work, how 
it is carried on, its analysis, and the creation of the instruc- 
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tion cards from these studies, will be treated in Chapter 
VII; also the methods of determining and pa}dng bonus. 
Much depends on the accuracy of a time study, both 
as to the methods used and sequence of the operations and 
tools, as well as on the judgment of the man. He must 
know how to analyze and plan work so as to get the best 
results and must see that the standard manual operations 
are properly speeded. He must take careful note of pos- 
sible unprovements and report them to the shop engineer. 
Correct and fair bonus prices depend on accurate time 
study as a basis, and the strength of the whole scheme of 
management centers finally in this feature. The use of 
the stop watch is at first Uable to arouse opposition until 
the men realize that they are to benefit from the data 
obtained, and it is up to the time-study man to see that the 
men are not antagonized. If he is careful and fair, there 
will be no serious opposition. It is a radical departure to 
stand over a man, watch in hand, sometimes for several 
consecutive days, noting his every move and the time 
thereof. The man should not be blamed for objecting 
to* a thing so unusual which he does not understand, so it is 
of first importance to see that the object of it is fairly and 
clearly explained to him. He has absolutely nothing to 
lose and much to gain by these methods, as he will, soon 
see for himself. Many men, especially apprentices, are 
able to derive much benefit from the instructions given 
them while imder the stop-watch observations. I have 
known many men who, at first opposed this method, later 
declared they did not know that there was so much to be 
learned about their trade, or who did not realize how 
much they could really accomplish until put to the test* 



CHAPTER V 

<5-A. Thb Creation of a Stores Department, the Methods of 
Classiftino and Housing All Material (Rough or Finished) 
Not in Process of Manufacture, and the Ordering of 
Stores Either to be Purchased Elsewhere or to be Made 
in the Shops 

5-B. The Perpetual Inventory or Stores Ledger, Showing How 
It is Kept Up to Date and Checked to always Agree with 
THE Actual Stock 

5-C. The Means Used to Get Correct Returns for all Times 
Expended on Work, whether as Expense or as Productive 
Labor, Including Operation Times. 

5-D. The Combined Cost and Route Sheet, and the Methods 
Employed to Distribute and Collate all Material and 
Labor Charges as well as Overhead Expense. 

The subject of stores is an important one. The writer 
has seen many plants where no sufficient check was kept 
on either rough or finished material on hand. Stock of 
all kinds was allowed to lie wherever it had been dropped 
when first received, or left by the workman who happened 
to have used it last. A company does not keep its cash 
lying around for anyone to pick up and use who may feel 
so inclined. A workman is not allowed access to the 
office safe to take money on account. Why should thou- 
sands and even hundreds of thousands of dollars' worth of 
material be left lying about promiscuously, unrecorded 
and imcared for? This material represents money, and 
the chances are that the average company will have a value 
of ten or more times the amount of its casj;i balance in the 
bank tied up in material lying around in a confused con- 
dition. Large losses are occurring daily from the lack of a 
proper stores system to keep material from being lost, 
wasted, or allowed to lie imused. 

89 
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Material is often requisitioned from the purchasing 
agent because it is easier for the one needing it to do this 
than to investigate and overhaul stock in the yard or 
elsewhere. One instance is recalled where a 10-ton lot of 
large rivets was discovered while operations were under 
way to inventory and centralize all stock. These rivets 
were in the original kegs which had never been opened, 
and were buried under hundreds of empty kegs and boxes 
in an old shed supposed to contain nothing but old packages. 
They had been overlooked and had lain for a year or two 
while new lots were being bought periodically. In another 
case a thousand pounds of copper was found lying back 
of an old shed, and still another example of the need of a 
stores record was the finding of certain machine parts 
worth thousands of dollars. These parts were more or 
less standard and were continually being used, but had 
accumulated in odd lots and at odd times and some of 
them particularly were found in odd places, while apparently 
no one knew they were in existence. After they were 
duly recorded and placed in stock, it took nearly three years 
to dispose of them. One company periodically inventoried 
a large lot of material which had once been in existence. 
Investigation brought to light the fact that about 30 per 
cent of the stock aecoimt had to be charged off to agree 
with the correct inventory, as part of the original lot of 
material had been gradually used or scrapped and the 
remainder was found to be obsolete and of little value. 
It is no imcommon thing to find stock parts that have 
been put out of sight by the workmen for future use, 
unknown to the officials. Parts are often hidden m this 
way, perhaps with the best of mtentions on the part of those 
responsible, but at a loss to the company because some 
of them are never used, while others are made to take their 
places. Where no stores supervision exists there will 
always be foxmd many costly examples of such conditions. 

Think of the influence on the workman ! If the company 
does not care enough to keep track of its own property. 
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why should he? He is not paid for that and does not feel 
he would be thanked for economizing. As a matter of 
fact, under the ordinary form of management, it would 
not be known that he was economizing. Neither would 
he be thanked for " butting in" if he saw another man 
wasting the company's material. If he spoils one piece, 
he knows where he can get another, and so it goes. The 
writer has known a man to be away from his machine one 
or two hours out of ten on the excuse that he was looking 
for certain material. Undoubtedly he was. The blame 
is not on him, however, but Ues with the heads of the 
estabUshment. If some who read these Unes will look 
around them, study the existing conditions in their own 
shops and then sit down and figure it out in dollars and 
cents, they will probably find food for thought. A dollar 
saved either in material or labor, or both, is a dollar profit — 
all profit — ^worth six to ten times a like amount of new 
business. 

It is a common criticism that it is nothing more or less 
than red tape to require a written order (material card) 
when an employee wants a pencil or a screw, worth perhaps 
but a small fraction of a cent. On the face of it this appears 
to be true and it would seem to cost more, as some claim, 
to make out a material card for a pencil or a screw than 
either of them is worth. When one considers, however, 
that these are the extreme cases, picked out to exaggerate 
or perhaps to condemn a method, and remembers, too, 
that these seemingly foolish requirements affect only a 
small percentage of the total values the methods are to 
govern and control, the matter then assumes an entirely 
different aspect. Pencils, erasers, etc., should be period- 
ically drawn in reasonably large quantities on a material 
card signed by the department head. He must anticipate 
his wants so that once a week perhaps he can make his 
order on stores for the few supplies he will need. This 
method teaches him to watch carefully the cost of running 
his department, does away with the continual annoyance 
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caused by having to frequently make out a material card 
for a small issue of stores, and at the same time make it 
easy and feasible to handle all kinds of material through 
the same routine as is required for more valuable stock. 

In an average business, probably ninety-nine per cent 
of all the stock is such that it is necessary for economic 
operation to have it under absolute control. As above 
stated, it all represents money, not a cent of which should 
be wasted or left unaccounted for. Thus we cannot make 
exceptions for one or two of the smaller things, as these 
exceptions would cost more in a dozen ways than the 
cost of handling the small parts under the same routine 
required for the balance — say ninety-nine per cent — of 
the stock would be. 

6-A. THE Creation of a Stores Department 

It should be clearly understood that the prime object 
of a proper stores system (including proper storing, control 
and perpetual inventory of the stock on hand and in proc- 
ess) is not solely to keep a strict account of debits and 
credits to the stores account, but 

1. To know what stock is needed for the prompt and 
efficient management of a business. 

2. To know where each and every item of stock is, so 
it can be promptly obtained with a minimum of cost for 
getting it out of stores and into use, and to keep absolute 
control of it while in process of manufacture. 

3. To have stock on hand when it is wanted, and to 
provide a means to automatically replenish stock getting 
low before it is entirely exhausted. 

4. To know the amount required for the prompt and 
economical running of jobs and the fulfillment of the orders. 

5. To prevent tying up of material, labor, and its share 
of overhead expense in too large quantities. 

6. To know that a correct balance is kept so that stores 
on hand at the end of one month, plus that purchased that 
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month for stock, minus that drawn out the same month, 
exactly equals the balance foimd to be on hand at the 
end of that month. 

7. To know that all material used (with a minimum of 
waste) has been properly charged to an expense or job, 
and the stores account credited. 

8. To give an exact record of the consumption of each 
item for any period, where each lot was obtained, when, 
in what quantities, the whole cost, or correct inventory 
valuation of it, and for what each piece was used. 

9. To keep a perpetual stores ledger up to date showing 
the unit balance (either piece, pound, foot or other unit 
of measure) and a correct inventory value for the quantity 
on hand at that date. 

10. To insure and maintain the accuracy of the stores 
ledger perpetual inventory, including the automatic check- 
ing of the same both by classes as well as for each item each 
time stock is ordered to replenish a depleted supply. 

The kind of business, the geographical arrangement 
of the plant, size and location of the buildings, departments, 
etc., all have an important bearing on the arrangement 
and location of the various stores. Some stock can be 
stored in the yard uncovered without injury to it, but it 
should in every case be systematically piled or racked (in 
some cases clear of the ground), leaving plenty of aisles of 
sufficient width. Stock once located should have a lot 
number, which should appear on the pile or piece. The 
place once allotted to the particular kind of stock should 
never be allowed to have but that particular kind of stock 
upon it. Should this stock be replaced by another kind 
or done away with, then the location becomes available 
for a new item. This classifying and grouping particularly 
applies to pig iron, lumber, plates, structural steel, rough 
castings, etc. Each class of stock should of course be stored 
together as far as possible. 

After the kind and approximate amount of stock that 
is to be housed indoors has been determined, the location 
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of the store rooms (one or more) must be decided. These 
should be so located as to give easy access to those persons 
or departments using or making the kind of stock each is 
to contain, so reducing to a minimum the handUng expense. 
Stationery should be kept in a separate place, preferably 
in the office or planning department, in the special care 
of one man, under lock and key. The stock for the manu- 
facturing department should be as near as possible to the 
shipping department, especially if the business is one 
which ships goods in any appreciable amount directly 
from stock. 

Right here it would be well to call attention to the fact 
that an institution's inefficiency is very often due to the 
lack of a sufficient stock on hand. The argument will 
invariably be made that " we can't do that in our business," 
or "we never make a thing twice the same." In point 
of fact, the author knows from personal experience that the 
company without a proper stores system does not know 
whether a part is made twice the same or not. It has 
no conception of what the demand is for even standard 
commercial articles. The lack of this knowledge is far 
reaching. It is usually found that certain material is 
being bought periodically in small quantities at a much 
higher price than would be paid for it if there was an exact 
knowledge of what was required and a several months' 
supply intelligently purchased. Too much is taken for 
granted, or is based on the judgment of one or more men, 
who think they know many details of their work, but 
investigation, based on actual record, often proves their 
judgment faulty. Scientific methods applied to stores 
and to taking inventory often show most remarkable results. 
Where but twenty pieces of a kind are used in a year, it 
is obviously cheaper to make them in lots of eight or ten 
for stock at a reduction in cost and carry them through a 
period of two to six months than to rush even one through, 
perhaps having the work done expensively by an inferior 
man and usually breaking up the time of some other job. 
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In some cases the labor cost on parts can be reduced 80 
per cent by the change in methods even when dealing 
with small quantities of eight or ten pieces. Even such 
small lots give satisfactory results when methods, tools, 
time studies and determination of bonus are carefully 
planned, showing an immense saving in cost to the firm, 
to say nothing of the delay which is avoided. The interest 
on the value of the stock tied up for two or four months 
is practically negUgible when considering the other savings 
mentioned. 

Requirements for castings should be anticipated and 
those in common use should be kept in stock ready to be 
deUvered to the shops on an hour's notice. It is most 
important to have castings either on hand or quickly 
obtainable, as it usually requires more time to make the 
castings in the foundry than it does to machine them 
after they reach the machine shop. 

I have never yet failed to find a foundry that was willing 
to make and carry a reasonable amoimt of stock of the 
kind that it was assiu-ed would eventually be taken oflf its 
hands. This plan has the advantage of giving the foimdry 
a chance to make the pieces as opportimity offers. Some 
classes of foundry work admit of running small work in 
the same flask with larger pieces at practically no additional 
cost for labor. If this is not done the foundry labor cost 
of a piece made to order on short notice is often more than 
the price received for it. It is obvious that this arrange- 
ment can only be extensively carried out in connection 
with an exact knowledge of the demand, which knowledge 
can only be obtained through a proper stores system. 
This method is practically the same whether the shop runs 
its own foundry, or buys castings from the outside. In 
some cases the same method can and has been carried out 
in regard to other kinds of rough or semi-finished material, 
such as forgings, steel and bronze castings, and other forms 
of rough or semi-finished stock. 

All material except that obtained specially for use on 



96 APPLIED METHODS OF SCIENTIFIC MANAGEMENT 

some xmusual job should be purchased or made for stock. 
By doing this, it becomes available as a stock article, for 
use on any work under way or contemplated. Passing 
it through stores also brings it into the properly indexed 



and classified record (perpetual stores ledger) which forms 
a complete and easily found history of each piece. This 
method also has the further advantage, where a similar 
material is being continually ordered, of saving considerable 
clerical work in charging material up to one job which 
may be deferred in shipment with the result that certain 
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of the paiiis are used for some other job. Drawing material 
out of stores directly to the job just previous to the time 
it is to be used avoids much of this extra clerical work. 
All racks or shelf units should have section numbers 



and each shelf, bin, or compartment should have a space 
number. As explained later in the description of the stores 
ledger card, these numbers appear on the card and form 
a direct reference or guide to enable the particular item 
to be immediately located. The accompanying illustra- 
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tions, Figs. 15 and 16, show a section of one of the store 
rooms of the Ferracute Machine Company. In Fig. 15, 
showing the large racks, can be seen the section and space 
nmnbers. Bronze, brass, and other valuable scrap metal, 
including chips, turnings, etc., are charged into stores at 
the prevailing market price for this material. They are 
kept in iron receptacles provided for the purpose, properly 
stenciled with the names of the stock they are to contain 
(see Fig. 16). The gang bosses are responsible for seeing 
that each different material is promptly deUvered into 
stores with a material card correctly filled out, credited to 
the job from which the scrap metal or chips come. 

The stores keeper neither receives nor delivers any 
material, without a signed order, made out by a recognized 
authority. When issuing material, the stores keeper notes 
opposite each item supplied on the material card, the section 
and space niunber. This is done as a check to assist the 
stores clerk in the planning department when he credits 
stores with the material taken out. All material is moved 
to and from stores by the move material boss. This part 
of the routing of the piece will be described more fully 
later. The moving order designates the section and space 
to which each piece or lot is to go. The stores keeper is 
responsible for the card being correct as to wording or 
symbol of the piece actually issued, before it is forwarded 
by him to the planning department. The stores keeper has 
absolutely nothing to do with the stores ledger, this being 
in the direct charge of the stores clerk, as explained below. 

6-B. The Stores Ledger, or Perpetual Inventory 

The stores ledger should be on the vertical card filing 
principle, using a card preferably 5x8 ins. on end. Each 
article of stock should be recorded on a separate card. 
This apphes to all stock, whether stationery, lumber, 
structural steel, coke, coal, pig iron, machine parts, or 
anything else. Take for example dimension lumber; 1-in. 
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FiO. 17. — Storee Card. These fonn the storee ledger or perpetual inventoTy. 



100 APPLIED METHODS OF SCIENTIFIC MANAGEMENT 

spruce boards of random lengths and widths would be on 
one card and the unit of measure would be the board foot; 
if, however, 1-in. boards were kept grouped according 
to the widths and lengths of the boards, each different 
size would have its own card. Pig iron, although the 
same brand, and of practically the same analysis, might 
be carried on several different cards, marked in addition 
to the brand and analysis by lot number, so as to keep 
the value& of the different lots separate. Again, metal 
plates or sheets would be listed as different-sized plates, 
each different-sized plate having a card by itself. Three- 
inch boiler tubes would be listed on different cards accord- 
ing to the lengths. Three-inch by 12-foot boiler tubes 
would be on one card, 3-in. x9-ft. on another card, 2-in. X 
16-ft. on another, etc. If a 2-in. x4-ft. boiler tube was 
required, and this size was not in stock, the nearest size 
being a 10-ft. tube, the 10-ft. tube would be drawn out of 
stock and the card credited. After the tube had been 
cut at 4 ft., the 4-ft. piece would be charged to the job on 
which it was to be used, and the 6-ft. length returned to 
stock; a new card would be made out and a new stock 
created for 2-in. X 6-ft. boiler tubes* Machines and similar 
parts are handled in a similar manner. Each different 
kind of piece, or similar pieces in different stages of manu- 
facture have their individual card. Each stores card should 
have the name and brief description of the piece clearly 
shown at the top, the symbol, location of the stock (section 
or space), unit of measure, as well as the minimum and 
maximum quantities and the danger limit. Reference 
to Fig. 17 shows the type of card preferred by the writer. 
As will be seen, this card shows the unit balance, value per 
unit, and the value of the amount of stock on hand at the 
time. 

A stores ledger on the card principle as above described 
and consisting of eight or ten thousand cards can be handled 
by one man. The stores ledger of the Ferracute Machine 
Company (see Fig. 18) consists of between six and seven 
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thousand cards, and seven or eight hours' work by the 
stores clerk at the end of the month enables the total value 
of the stock to be detemuned. One particular object in 
having each and every kind or size of piece on a separate 



card is that this method makes it possible to tell not only 
how much of each kind of stock there is on hand, but also 
what sizes, etc. Knowledge of the fact that we have ten 
thousand dollars' worth of 3-in, boiler tubes on hand or 
that we have so many feet of 3-in. boiler tubes on hand 
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is of no particular value unless we know the specified sizes 
of the tubes in question. This is particularly so in the 
case of plates. The idea is that the stores cards are the 
reliable record of what stock is in existence. If we want a 
48x96-in. plate, we want to be able to tell this from the 
record, and to know exactly where it is stored. If one of 
these plates is cut and only part of it used, the part remain- 
ing goes back into stores and appears on another card show- 
ing its size after having been cut to the new dimensions. 

It is extremely important and necessary that the stores 
ledger be kept up to date, as every order sent to the planning 
department must first be checked out of stores, to determine 
whether the material is in stock or in process of manu- 
facture. This cannot be done if the stores clerk is behind 
in his work. A stores ledger also forms a very valuable 
record as a quick reference from which to get a cost of any 
article used by the firm, whether made by them or pur- 
chased outside. This is of prime importance in connection 
with the estimating department and the engineering room. 
Further than this, new work on order can be intelligently 
designed so as to use standard or other stock parts on hand. 
This also applies to odd parts on which the drafting room 
is kept informed, so that they may be looked up and dis- 
posed of at the earliest possible moment. 

When a change of design is contemplated by the 
engineering or drafting rooms, they consult with the pro- 
duction clerk, who informs them as to how much stock is 
on hand of the particular kind under consideration. If 
the design is to be changed, the production clerk is careful 
about replenishing a depleted stock of articles which the 
change in design will affect. The science of stores keeping 
is one regarding which a majority of institutions are partic- 
ularly ignorant, and few of them realize the immense loss 
occurring through lack of knowledge of what stock they 
have, of its value, or how economically it is being used. 
A further advantage resulting from a correct stores system 
is the value of knowing at all times exactly the amount 
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of stock •on hand or in process, especially in case of loss by 
fire. A modem stores ledger kept up to date is often 
sufficient proof for an insiu-ance adjuster to enable him to 
satisfactorily adjust a loss- This also is true of a proper 
cost-keeping system, to be described later. Both of these 
records may prove to be the deciding factor of some financing 
deal profitable or necessary to the company. 

A common form of material card (or stores issue) is a 
3x5-in. card like that shown in Fig. 19. This same card 
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Fig. 19. — Material Card. No stock received into, or delivered from slock 
without one of these cards signed by a duly authorized person. 

is used for credits to stores and for debits to stores, when 
properly signed by a duly authorized person, and is the 
only medium recognized by the stores keeper on which he 
is authorized to issue or receive stock. These cards are 
turned over to the stores clerk daily and from them he makes 
his debits or credits to the individual stores cards. The 
material cards are priced by him and the amounts computed 
at the time the entry is made on the stores card, after which 
they are passed over to the cost clerk to be posted to the 
various cost sheets. Material purchased outside for stock 
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is charged into stores from the original invoices, after 
freight, cartage, etc., have been added or subtracted, as 
the case may be. Of course, all invoices are approved 
by the purchasing agent before reaching the planning 
department, he obviously being the only one capable of 
approving the correctness of the charges, as far as prices 
are concerned. 

The diflFerent classifications desirable for a stores ledger 
depend on the kind of business. Generally speaking, the 
stores ledger is indexed alphabetically or by symbol and 
the cards for each diflFerent class of stores are kept together. 
All rough stock is in one section, all finished machine parts 
in another, miscellaneous or commercial articles in yet 
another, rough castings in another, etc. This method not 
only expedites the handling of the stores ledger, but assists 
in the quick finding of any particular card. It also enables 
the stores clerk to subdivide his monthly report so that 
the value of each particular class of goods is shown in the 
total. Parts made for stock are charged into stores from 
the material card. Fig. 19, which accompanies the move 
material order, conveying the stock from the last machine 
or bench to the stores room. The stores keeper signs the 
card and forwards it to the stores clerk, who is thus notified 
of the arrival of the material into stores and makes the 
necessary debit to the store? card for that particular 
article. The cost of this stock is obtained from the cost 
sheet to which the material and labor used in connection 
with the job was charged, plus, of course, its proper share 
of the overhead expense. These sheets are closed up and 
the cost figured under the direct charge of the production 
clerk. 

The majority of orders on the stores department orig- 
inate in the planning department. When work is planned, 
routed, and scheduled, the material or stores issue card 
(Fig. 19) is made out at the same time. The minimum 
quantity necessary to fill the order has been accurately 
determined. The material boss presents this card to the 
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stores keeper when he goes after the material in question. 
This method insures the proper wording on , the stores 
issue card as well as the correct debit and credit notations. 
If a lot of parts are wanted out of stores, say for an entire 
machine, a list is attached to the card and remains with 
it. After it is priced and posted to the cost sheets, the 
card (and Ust, if there is one) is filed under the job number 
to which it appUes. This method puts nearly all the clerical 
work on clerks in the planning department, rather than 
on the men or bosses in the shops. 

The above-described methods represent far more than 
a smooth running system of stores accounts. The basis 
is an exact knowledge of requirement, and an absolute 
control of both stores and stores accounts from one central 
department. The control of the amount of stores to be 
issued for each job, combined with an actual check on each 
item while in process of manufacture, as well as when in 
the stores rooms, eliminates all preventable waste. Com- 
bined with the other features of the form of management 
being described, stores handling along these lines becomes 
one of the great waste-reducing factors. It is not unusual 
to find a company determining the amount of material in a 
finished product by measuring or weighing the article or 
its parts after it is completed ready for shipment. The 
writer has known the amount of material charged to a 
boiler to be obtained by measuring the plates and counting 
the tubes and rivets in the finished articles. The dirt 
floor of this same boiler shop yielded tons of good rivets 
under the screening process. 

6-C. The Registering of Time Consumption 

The charging of time and the distribution of wages to 
the various expense items and jobs is an important subject, 
and when neglected often involves a loss of thousands of 
dollars yearly. The only accurate way of determining 
the work hours of each man is by a time clock, which 
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stamps in ink on his time card the time he starts and quits 
work. Under scientific management the time is not 
stamped in hours and minutes, but in hours and hundredths. 
This method has a number of advantages, the greatest 
being its accuracy, as the time is paid to the nearest tenth 
of an hour. As a tenth of an hour equals six minutes, it is 
obvious that the maximum error can never be more than 
three minutes, whereas under the common method of 
using quarter hours, the maximum error can be eight mmutes. 
The new method gives a possible error of but 37 J per 
cent of the coromon method. It is fairer to the man. If 
he is one or two minutes late, it allows him to commence 
work at the nearest succeeding tenth of an hour instead of 
requiring him to wait fifteen or perhaps thirty minutes, 
as in some shops. 

Another advantage of the decimal system is a simple 
computation of wages by the multiplying of any rate by 
the number of hours and decimals, cutting out the conmion 
fractions and allowing greater accuracy, especially as all 
wages are computed to mills. 

Each foreman and gang boss is given daily a job time 
card (Fig. 20) for each man in his charge, on which is noted 
the man^s name and number and the date. This time card 
is ruled into five coupons, on one of which is noted briefly 
the work number of the job on which the man is working, 
his number, the time he started and finished, what the 
operation was, and the time consumed on the operation. 
When given the next job, and before work is started, the 
time is noted and the coupon filled in. It is apparent that 
the only correct way of getting time returns is to have 
the time stamped on the card or coupon instantly when a 
change is made from one job to another, — neither before 
nor after. If the gang boss or foreman is competent to 
handle a gang of men, he can be trusted with the time 
cards for those men. In large shops or departments a 
shop time clerk should be employed. The starting and 
stopping time for each operation should be stamped on 
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Fig. 20. — Job time card. 
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the card by means of a time clock, although this is a detail. 
The cards are sent to the time keeper at the end of each day. 
They are totaled up and then taken out the next morning 
to the time clock on which the man registers " in " and 
" out " and checked so as to be sure the total hours dis- 
tributed over the man's previous day exactly agrees with the 
total hours he worked, as shown by the time clock, from which 
time clock record he is paid. 

When these cards have been totaled and the work 
numbers transposed to the job numbers on which the dif- 
ferent work is being made, the time keeper computes the 
value of the charges for each job on the job time card. 
These cards are then added up on the adding machine 
and the total posted in the daily wage distribution book 
by the time keeper. The cards then have the different 
coupons sliced off to be later sorted according to the various 
jobs. After the wages have been distributed to salaries, 
business, shop-keeping, factory, plant and merchandise 
jobs, the total hours and wages distributed to each of these 
items are added up and posted in the daily wage distribu- 
tion book, and checked to agree with the original total 
entered by the time keeper. The time posted from these 
cards to the cost sheet is again added and checked with 
the daily wage distribution book so as to guard absolutely 
against any error and to insure that every dollar paid out 
in salaries and wages has been properly distributed on the 
cost sheets. Plates VII and VIII. These job time card 
coupons are sorted out by jobs and posted to the proper 
cost sheets. As each labor column on the cost sheets is 
headed by a work number, the coupon must be posted 
to the colunm having the work number which corresponds 
with the work number on the job time card coupon. After 
the coupons are posted they are filed away by jobs with 
the material cards. The job time card coupons and material 
issue cards may be destroyed at the discretion of the pro- 
duction clerk after a job has been shipped and the cost 
sheets closed and checked. 
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The accuracy of the above method of accounting for 
time is apparent when compared to the ordinary methods 
where the time keeper makes the rounds of the shop once a 
day, taking down from each man the time which he says 
he has spent on each job on which he worked the previous 
day. It is absolutely impossible for the average workman 
to compute the time given to each job, and it is not reasona- 
ble to expect him to consume considerable time each day 
in making out his own time card or in keeping memoranda 
to be used next day in consultation with the time keeper. 
Further than this, the old method does not admit of much 
accuracy, especially where a man works on a number of 
jobs in a day. Under the old methods the results are bad 
enough where a time keeper actually gets around each 
morning to collect the time of the previous day, but often 
this will ^e put off until night and the men easily confuse 
the time of that day with that of the previous day. If 
something arises to interfere with the time keeper getting 
around each day, he simply puts it off. It is no uncommon 
thing to have a time keeper try to catch up on his work 
by getting the approximate times of the individual men on 
jobs performed several days before. The writer does not 
hesitate to say that at a conservative estimate the old 
method is responsible for the wasting of at least from 
one-half to three-quarters of an hour per man per day, 
to say nothing of the absolute worthlessness of such 
returns. 

All clocks in the shop are equipped with a decimal 
dial for the use of the various gang bosses and foremen, 
and time is not spoken of in hours, and minutes, but in 
hours and tenths. All time stamps are in decimals. This 
is a radical departure in the item of time keeping incident 
to scientific management. 

The methods above described result in great accuracy 
and absolutely eliminate the large common errors of favor- 
ing certain jobs while others are loaded up with charges for 
labor which does not belong to them. A small job per- 
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haps taking a great deal of time is often so favored and the 
time charged to a large job on which it is not likely to be 
noticed. 



5-D. The Combined Cost and Route Sheet 

This sheet was devised by the writer after wide experience 
with many more or less common designs of cost sheets or 
cards, and to the best of his knowledge is the only sheet 
being used as a combined cost and route sheet. Two repro- 
ductions are given here, the first one, Plate VII, showing 
the cost sheet for a lot of pieces in process of manufacture, 
partly finished. The second reproduction, Plate VIII, 
shows the job completed and the cost summary; using 
altered figures to represent the overhead expense or burden. 
Before taking up in detail the means employed » to collect 
the information shown on these sheets, a summary of the 
information there recorded may be of interest. This 
consists of: 

1. A brief specification of the job or piece, including 
the drawing or sketch number, piece symbol, etc. 

2. The date started and date wanted, and date finished. 

3. Stores clerk's check showing that the necessary 
records have been made on the stores card. 

4. The routing of the piece, giving the sequence of the 
operations and the machine or bench where each is to be 
performed, the operation symbols, the department symbol 
and work number for each separate operation. 

5. A record for the guidance of the cost clerk to tell 
him whether material is to be charged from a material card 
out of stores or is to be furnished by requisition upon the 
purchasing department for which purchase a bill is to be 
expected. 

6. Time elapsed from the issuance of the sheet until 
the arrival of the material. 

7. Time elapsed after the arrival of the material before 
the first machine operation was started. 
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8. Time taken to perform each operation, as well as the 
total hours expended thereon. 

9. Time elapsed between two successive operations. 

10. A graphical record showing the location of the 
material at all times during its progress through the shops 
as indicated (see Plate VII) by the black line extending 
across the top of the sheet over the work number. 

11. Showing the location of the material on any particular 
date, as per black Une above referred to. 

12. Whether the routing specified was adhered to, and 
if not, what operations were performed out of order. Note 
the graphical cm-ve created by the method of posting time. 
This curve is broken if there has been any departure from 
the specified routing, and the break can be seen at a 
glance. 

13. The amount of bonus paid, if any, on each opera- 
tion, and the total cost of each operation. 

14. Cost of the material. 

15. Total cost of labor. 

16. Machine time as separated from hand labor. 

17. Departmental time. 

18. An absolute check for the cost clerk to guard against 
posting time on the wrong job or in the wrong labor 
colunm. 

19. Up-to-the-minute analysis of the cost by operations, 
giving at a glance, without any computation or cross refer- 
ence, the cost of any specific operation, as well as the cost 
for material, sundries and labor to date on work but 
partially finished. 

The cost sheets for stock jobs are issued by the produc- 
tion clerk and then are passed by him to the route clerk, 
who fills in the required routing, specifying operation, 
machine, department, symbol and work numbers. Work 
orders are then made out either by the route clerk or his 
boy assistant, after which the cost sheets are passed over 
to the cost clerk and placed on his file. The production 
clerk notes on the cost sheet the source of the material 
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above referred to. When a purchase order is issued the 
purchase order number (also casting purchase order numbers) 
is noted on the margin of the cost sheet. This forms a 
check for the stores clerk when charging material from 
invoices, so as to guard against posting to the wrong cost 
sheet. Each job has allotted to it the required number 
of work numbers. These are filled in across the top of 
the sheet in their numerical order. 

This same form of cost sheet is used for all cost records, 
and if a complete machine is being built on one job, each 
separate piece of this machine (not in stock or coming 
through on a stock job for stock) is routed the same as 
above described for a single piece. In no case is the rout- 
ing of one piece carried from one sheet to another. Work 
is so planned that one, two or three pieces, or more, may 
be routed complete on each sheet. For a large job it is 
evident that a number of sheets will be necessary, but 
the result is a complete file when the job is done from which 
can be obtained directly the actual cost of any one piece 
or any one operation, as well as the total cost complete. 
The value of this cannot be overestimated, particularly 
in connection with the cost for repair parts, etc. In con- 
nection with the time study and planning of operation 
times to be described later, it is essential that the cost 
records be such that data can be had from them at all 
times as to the exact progress of the jobs in the shops, as 
well as the time expended on them to date. The heavy 
black line extending across the top of the sheet immediately 
over the work number (in Plates VII and VIII) indicates 
the progress of the work through the shop, and the space 
to the immediate right of this heavy line indicates the 
location of the material at the time. If the last operation 
is finished the material is known to have been moved to 
its final destination . as indicated at the top of the sheet. 
^Vs fast as an operation is completed in the shop, the coupon 
on the time card is stamped " Done '' by the gang boss, 
so that when time is posted therefrom the next day on the 
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cost sheet, the heavy Une is extended across the column 
headed by the work number appearing on this time card 
coupon. 

The inks used are of various colors. All regular entries 
for material and labor are made in black. All credits are 
made in red and all overtime (which is reported always 
by means of a red job time card) is entered in green. The 
monthly totals for inventory purposes are always in yellow. 
The color scheme has proved a great help, as it shows at a 
glance any alterations or corrections, and if overtime has 
been expended on the job, how much. 

The order-of-work clerk and superintendent by con- 
sulting these schedule cost sheets can determine the prog- 
ress of each piece through the shop and the status of the 
work on any particular machine or job at any and all 
times. This work is all done in the planning department 
and the record is accurate. It is not necessary to go around 
the shop looking for a piece before its location and condi- 
tion can be determined. Reference to the schedule cost 
sheet, as above stated, shows the location of the piece; 
reference to the route rack, in the production department, 
shows at a glance what work, if any, is immediately ahead 
of that particular piece. As explained elsewhere, the 
readjustment of the position of these next- work orders 
in the rack insures the piece receiving the attention required. 
By these methods many jobs can be followed by one man 
and followed intelUgently where only a few could be handled 
without these adequate records, and then only more or 
less superficially. 

The possibiUties of this design of cost sheet are many. 
The principles used may be modified somewhat to suit 
conditions. In other cases the scheme presented can be 
amplified, with the result that sheets can be devised along 
these fines that will give any desired amoimt of detail 
for any kind of business or work. For financiers this type 
of sheet can be developed into a most valuable adjunct 
to the present records; in fact, it would replace perhaps 
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many of those now in use for itemized museums of costs. 
The sheet described also lends itself to a verj'' simple and 
complete analysis of expense accounts. Still another use 
is where man or machine records are wanted. As a com- 
bined cost and route sheet, however, it represents a new 
development. 



CHAPTER VI 

6-A. The Standardization of Methods and Tools 
6-B. The Development op a Manufacturing System 
6-C. The Handling of Erection Work 

6-A. THE Standardization of Methods and Tools 

Standardization is a tenn which is used in a com- 
parative sense except when appUed to specific facts. A 
good and efiicient standard for a detail or process of one 
line of business at one period of its development may be 
anything but an efficient standard at another. This is 
particularly noticeable when the standards apply to per- 
manent plant and equipment. These last-named factors 
often represent a large percentage of the investment and 
must be utihzed to the best possible advantage. Since 
standard methods may be correctly determined for any 
given condition, when the condition changes by the replace- 
ment of part or all of the equipment, new standards can be 
developed and maintained. The term " condition " as 
used here refers to a result developed by the methods under 
description and not to " condition " commonly found 
where no system exists. 

There is no economy in replacing fairly good equipment 
with' new of the latest type until conditions affecting its 
efficient use have been standardized, so as to insure the 
permanent efficiency of new equipment. The necessarily 
increased overhead charge resulting from the addition of 
new and expensive machinery might increase rather than 
decrease the cost of production where standardized con- 
ditions did not exist. Old equipment is often used as a 
makeshift to carry the blame for poor work and high cost, 
when lack of organization and standards is responsible 
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for the inefficiency. When a present condition shows each 
machine in repair, with proper cutting tools and necessary 
materials at hand, with sufficient work ahead to run at a 
maximum, and with each operator and foreman interested 
by a direct incentive to produce at his best efficiency, a 
fairly standardized condition exists. If, with the above 
variables under control, a standard cost is not realized, 
then the advisability of modem equipment becomes 
imperative. 

Standards in practice should extend through the entire 
organization. This should be recognized in the engineer- 
ing room as well as in the minor departments of the shop. 
If standards are not adhered to in the designs and detail 
drawings, the standardization of shop operations becomes 
most difficult. Previous chapters have repeatedly referred 
to the importance of keeping control of these items. Unless 
due thought and consideration are given in the engineering 
and drawing rooms, while the preUminaries are being 
worked out and drawings made, shop standards must be 
departed from. 

In nearly every line of business making one (or only 
a few types of) product, though perhaps of many sizes, 
there are sure to be a greater or less number of pieces of 
similar design. Lack of proper standards, however, makes 
them Enough different to cause their manufacture to be 
more difficult and expensive than it should be. The 
result is continual pattern expense, either for pattern 
alterations or for new patterns. The planning depart- 
ment cannot order castings ahead from the foundry, fearing 
change of design. Anticipation of requirements is impossible, 
either for rough or finished stock. The shop management 
cannot provide the right tools to economically machine 
such work, as the next similar piece may be just enough 
different to require different sizing. Perhaps the new 
part must even be machined in an entirely different way, 
and at much greater cost, just because one dimension 
debars it from being worked in the only really adaptable 
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machine in the shop. Lack of proper tool records in the 
drawing room is often responsible for this latter condition, 
and many, thousands of dollars may be annually wasted 
in consequence. 

Every engineering and drawing room should have a 
book of standards (a card index is better and more elastic 
unless the book is of the loose-leaf type), in which is recorded 
an up-to-date list of all machine tools, special small tools, 
cutters, millers, reamers, rose bits, drills, taps, jigs, templets, 
etc., boring bars, parallels, vee blocks, machine attachments 
and, in fact, all appliances used in the making of the firm's 
product. The capacity and scope of all machines should 
be given. Without these data designing cannot be eco- 
nomically and practically carried on. Jobs which would 
ordinarily be finished at a good profit have often been built 
in some shops at a loss, just because they were not designed 
so they could be expeditiously machined with the existing 
equipment. Careful planning in the drawing room is one 
of the essentials. We often see drawings used for hand- 
wheels, collars, screws, bolts, studs, and many other small 
parts of odd dimensions, when standard patterns, castings 
or forgings could have been used as satisfactorily. It is 
often interesting to examine and compare similar types of 
different makes of machines and note the varied assortment 
of minor parts that can often be found in some of them. 
Bolts and nuts particularly can be found in almost every 
variety of size and style ; this requires the maker to supply 
(or the customer to purchase) perhaps six or eight wrenches, 
when a little care in the designing would result in fewer 
sizes and only one or two wrenches. The author recalls 
one machine with several babbitted shaft boxes which had 
an assortment of caps from five different patterns. A 
little redesigning made them all alike, and resulted in the 
adoption of a cap used on two other machines. Taper 
pins are another article found in all sizes and shapes, when 
a standard of two or three commercial sizes would ordinarily 
suffice. The commercial article is not only usually cheaper 
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in itself, but standard reamers at a low price are on the 
market also; if "specials" are used to suit individual 
whims, the article and tool costs are, of course, much 
higher. 

Standards and series in designing are often overlooked 
where more than one size of a given type of machine is 
concerned. If the various sizes are worked out in a correct 
series, the work of detailing and symbolizing and all pre- 
liminaries to manufacturing are greatly expedited. In such 
cases the extremes of dimensions between the smallest 
and largest size are often within such limits that the standard 
method of routing incident to their manufacture can apply 
to all sizes. Time study and rate setting are also greatly 
speeded under these conditions, as often two time studies 
of, say, the second and fourth size pieces, will enable a 
correct rate to be fixed for each of six sizes, at a minimum 
of delay and expense. The designing at the Ferracute 
Machine Company has been carried on for years along these 
lines and has repeatedly proved of immense value to the 
author when fixing rates. A correct series also assists 
toward a more correct check on material and labor costs 
as well as total costs, other conditions being equal. 

Coming now to the planning department, we find that 
standard practice is one of its chief essentials. The routine 
work here, as well as in all other departments, is stand- 
ardized and each employee has a one best way of doing 
his work. This has been planned out for him and is incor- 
porated into his instructions. Right here attention should 
be called to certain details in way of illustration. The 
printed forms in continual use in this department are 
about twenty in number, including those circulating between 
the production department and the shop and not counting 
duplicate or triplicate copies of drawings or sketches. 
These forms are carefully designed, and sufficient printed 
matter is ordinarily found on each one to make their use 
understood. In practice, however, they would not be 
sufficiently clear in themselves to insure their continual 
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use to the best advantage without complete, concisely- 
written instructions in the details necessary for successful 
manipulation. This would be too much to expect, especially 
when a clerk is replaced by a new man. The standard 
method to be followed is therefore recorded in the form 
of written instructions both for the assistance of each 
employee and to insure the perpetuation of their use. 
These cover all details in connection with each position, 
as referred to in a previous chapter. Standard records of 
all descriptions are essential. Without them the ideal 
is as far away as ever. They must cover eventually all 
branches of the business in detail. They should be centrally 
located and in charge of competent help. No set of records 
is of value unless always up-to-date and in concise form. 
Records must be dependable and easy of access; they are 
intended for intelligent use and are not for ornamental 
purposes. They are too often neglected and ignored, 
when, in fact, they are a most valuable tool if intelligently 
used and followed up. 

Standard practice for shop operations is worked up 
under the direct supervision of the shop engineer. These 
instructions are based on time studies, the details of which 
are standardized and filled out on an instruction card 
for each operation. Time studies and instruction cards 
will be fully described in the next chapter, under 7-A and 
7-B. As each detail drawing is received by the route 
clerk, it is analyzed by him or the shop engineer, or both, 
and the standard routing determined on. This routmg, 
as soon as it is definitely determined by them, is recorded 
on the negative or original drawing, the drawing label 
being specially designed for this purpose, as explained 
in the second chapter (see Fig. 4). This method insures 
the maintenance of the correct routing for the future. 
Incidentally, it reduces subsequent routing to a simple 
clerical operation if the job is ever duplicated. 

In the further illustration of this point, a few examples 
taken from actual practice may be of value. A bronze 
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ring (called a ring roll) was usually finished complete, 
except milling, on a Potter & Johnson chucking machine 
after which 104 corrugations or indentations were milled 
in the periphery on a plain milling machine. These 
corrugations were in two rows, staggered so the V-shaped 
grooves did not connect. Time study showed that a set 
of 80 rolls took a journeyman machinist 33 hours to mill. 
The use to which the rolls were put did not require the 
extreme accuracy obtained by this process (using index 
centers), so a special fixture was devised and built at a 
cost of less than $50, to be used in connection with an 
old, unused speed lathe.* The writer demonstrated this 
fixture personally, corrugated a number of rings, and 
determined a standard time of 45 seconds per ring; this, 
too, resulted in an apprentice doing the work in the future 
instead of a journeyman. The result was that the milling 
machine, instead of being operated almost continuously 
on this job, was available for other much needed work, 
and the labor cost of the rings per set for corrugating 
was reduced from about $8.25 to 12 cents. This is, of 
course, an unusual example, and cannot often be duplicated. 
Another case involved the designing and construction of 
a special machine costing. about $600 and saving the wages 
of fifteen men. Condenser glands being slotted at the 
rate of sixty per hour and manufactiu^ in lots of 5,000 
were tying up erection work. The operation was stand- 
ardized, a fixture costing $27 was made, and two apprentice 
boys slotted them on standard time at the rate of 1100 
per hour. These are not Ferracute Machine Company 
products. 

The examples given above have involved the investment 
of some money for equipment, but many cases can be cited 
of great decrease in cost and inmiense increase in pro- 
duction, due solely to change of method and the standard- 
isation of operation times. A ram which formerly took 
33.8 hours to finish complete, is now processed in 6.5 
hours; the time on another and larger ram has been reduced 
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from 36 hours to 8.7 hours. One tjrpe of machine formerly 
averaging over 1400 hoxu^, is now built in a little more 
than 300 hours. The accompanjdng table of labor com- 
parisons involving almost all classes of machine and hand 
work at the Ferracute Machine Company, shows widely 
varjdng kings and sizes of work and what has been accom- 
plished in the way of labor reductions and production 
increases, due to standardization of methods and times^ 
with an abnost negligible expenditure for tools or jigs, 
or other equipment. 

The totals in the table show a production equal to 
340 per cent, of the former output for the items considered, 
and the table is representative of the entire standard line. 

A careful study should be made of this table, which 
includes over two hundred different operations and is 
typical of the gains possible by the establishment of standard 
methods and times. The object in listing so many items 
is to show the savings effected through a wide range of 
work with many different operations, and not to quote 
extreme cases only. Reference will be made to this table 
in a later chapter. In its preparation, care has been 
taken to be perfectly fair by using averages rather than 
extreme figures. The records show many items listed on 
which the hours consumed under day work and bonus 
are respectively more or less than the corresponding figures 
in the table. In the concluding chapter another table 
will be given showing the effects of this system and the 
methods being described on the finished parts as a whole, 
as well as for the entire plant's production. 

When determining time allowances the personal factor 
must be provided for. No two men are exactly of the 
same skill, neither are they physically alike; consequently, 
prices must be made so that a reasonable variation in 
capacity between skilled and efficient men is provided 
for. This statement must not be interpreted to mean 
that an inefficient man can earn bonus money as well as 
a good man. It means that with the same job and equip- 
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TABLE I 



LaBOB CoiiPARISONB 

COMPARISON OF OPERATION TIMES UNDER OLD AND NEW METHODS 

{AU Hme expreawd in hour$ and decimals) 



Chart 
No. 


Operation 
Symbol. 


Average 

Time with 

Day 

Work. 

Hours. 


Repretien- 

tative 

Bonus 

Time. 

Hours. 


1 
1 

Chart 
No. 


Operation 
Symbol. 


Averase 

Time inath 

Day 

Work. 

Hours. 


Represen- 
tative 
Bonus 
Time. 
Hours. 


1 


AS 


8.00 


1.40 


35 


GR 


.8 


.07 


2 


DL 


17.00 


4.3 


36 


PL 


14.8 


4.15 


3 


TN 


6.6 


1.97 


37 


CV 


1.75 


.55 


4 


TN 


4.00 


1.75 


38 


PL 


8.15 


4.73 


5 


TN 


2.5 


1.10 


39 


BO, TN 


5.9 


2.50 


6 


TN 


3.4 


1.34 


40 


BO 


6.4 


.92 


7 


ML 


3.6 


1.54 


41 


BO, TN 


7.00 


2.82 


8 


TN 


6.76 


1.28 


1 42 


ML 


3.00 


1.4 


9 


TN 


3.7 


.94 


43 


DL, TP 


6.65 


1.14 


10 


BO 


1.85 


.4 


44 


ML 


4.00 


.5 


11 


ML 


1.2 


.61 


45 


PL 


5.4 


1.15 


12 


CV 


1.95 


.48 


47 


DL 


6.00 


1.6 


13 


BO 


1.2 


.46 


48 


DL 


5.00 


2.1 


14 


AS 


50.00 


26.60 


49 


DL 


7.00 


2.75 


15 


PL 


18.35 


12.00 


: 50 


DL 


7.75 


3.3 


16 


FH 


1423.00 


354.00 


! 51 


DL 


10.35 


4.1 


17 


PL 


9.5 


5.20 


, 52 


DL 


17.5 


5.4 


18 


ML 


1.4 


.56 


, 53 


DL 


6.00 


1.5 


19 


BO 


.95 


.16 


54 

1 


DL 


9.00 


2.3 


HO 


TN 


3.8 


.79 


I 55 


DL 


7.8 


2.7 


21 


TN 


.6 


.21 


56 


DL 


10.00 


3.3 


22 


GR 


1.25 


.44 


57 


DL 


17.50 


10.52 


23 


ML 


1.2 


.35 


58 


BO, DL 


17.45 


6.68 


24 


DL 


.45 


.055 


59 


BO, DL 


3.10 


1.15 


25 


DL 


.6 


.1 


60 


TN 


2.00 


.69 


26 


ML 


5.25 


1.19 


61 


TN 


2.1 


.7 


27 


ML 


1.00 


.50 


62 


TN 


1.55 


.64 


28 


FV 


1.4 


.41 


63 


TN 


1.95 


.65 


29 


BO 


5.6 


1.15 


64 


TN 


2.5 


.9 


30 


ML 


2.75 


.31 ■ 


65 


TN 


2.9 


.56 


31 


DL 


11.6 


5.98 


66 


TN 


3.00 


1.05 


32 


DL 


1.2 


.34 


67 


TN 


2.35 


.75 


33 


BO 


18.00 


2.62 


68 


TN 


3.2 


1.00 


34 


BO 


9.00 


1.52 


69 


TN 


3.6 


1.00 
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TABLE l—CorUinued 



Chart 
No. 


Operation 
Symbol. 


Average 

Time with 

Day 

Work. 

Hours. 


Represen- 
tative 
Bonua 
Time. 
Hours. 


Chart 
No. 


Operation 
Symbol. 


Average 

Time with 

Day 

Work. 

Hours. 


Represen- 
tative 
Bonus 
T me. 
Hours. 


70 


TN 


3.00 


1.10 


113 


BO 


11.2 


2.26 


72 


PL 


11.00 


4.4 


114 


BO 


20.00 


4.9 


73 


PL 


18.2 


8.41 


115 


BO 


17.50 


5.9 


74 


PL 


16.6 


11.3 


116 


BO, TN 


2.2 


1.3 


75 


BO, TN 


5.82 


1.89 


117 


BO, TN 


2.00 


.61 


76 


BO, TN 


4.65 


2.33 


118 


BO, TN 


1.6 


.61 


77 


BO, TN 


7.75 


5.85 


119 


BO, TN 


2.00 


.55 


78 


BO, TN 


10.00 


6.20 


120 


BO, TN 


2.6 


.5 


79 


DL, TP 


3.5 


.98 


121 


BO, TN 


4. 


.8 


80 


DL, TP 


5.1 


.85 


122 


BO, TN 


6.3 


2.74 


81 


DL, TP 


5.6 


1.00 


123 


DL 


.4 


.21 


82 


DL, TP 


10.00 


1.1 


124 


DL 


.7 


.08 


83 


DL, TP 


8.75 


2.8 


125 


DL 


.5 


.065 


84 


GR 


.55 


.065 


1 126 


DL 


.85 


.11 


85 


GR 


.3 


.06 


127 


DL 


.8 


.13 


86 


GR 


.3 


.056 


128 


DL 


1.15 


.37 


87 


GR 


.8 


.076 


129 


DL 


1.3 


.57 


88 


GR 


.9 


.08 


1 137 


ML 


7 


.5 


89 


GR 


.53 


.09 


138 


ML 


.5 


.09 


90 


DL 


.06 


.012 


139 


ML 


.5 


.10 


91 


TN 


3.70 


1.48 


140 


ML 


.3 


.11 


92 


BO, TN 


4.4 


.94 


141 


ML 


.5 


.11 


93 


BO, IN 


5.05 


1.3 


142 


ML 


1.00 


.21 


94 


BO, TN 


4.00 


1.2 


143 


ML 


1.5 


.25 


95 


BO, TN 


6.2 


2.00 


144 


CL, FI, PO 


2.3 


1.08 


96 


BO, TN 


6.35 


2.00 


145 


CL, FI, PO 


2.6 


.23 


^7 


BO, TN 


7.75 


3.60 


146 


CL, FI, PO 


1.7 


.32 


98 


BO, DL 


2.00 


.33 


147 


CL, FI, PO 


2.6 


.31 


99 


BO 


3.5 


.9 


148 


CL, FI, PO 


4.5 


.39 


100 


BO 


10.00 


2.8 


149 


CL, FI, PO 


3.00 


.66 


102 


TN 


2.30 


.7 


150 


CL, FI, PO 


4.2 


1.10 


103 


TN 


2.05 


1.33 


151 


HD 


.25 


.22 


104 


TN 


4.60 


1.1 


152 


HD 


.25 


.17 


105 


GR 


.92 


.08 


153 


HD 


.25 


.10 


106 


GR 


1.00 


.10 


154 


HD 


.25 


.11 


107 


GR 


1.25 


.076 


155 


HD 


.5 


.17 


108 


GR 


.8 


.15 


156 


HD 


.45 


.26 


109 


GR 


1.8 


.16 


157 


HD 


.5 


.32 


110 


GR 


.62 


.37 


158 


PO 


.45 


.28 
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TABLE I— Continued 



Chart 
No. 


Operation 
symbol. 


Average 

Time with 

Day 

Work. 

Hours. 


Represen- 
tative 
Bonus 
Time 
Hours. 


Chart 
No. 


Operation 
Symbol. 


Averace 

Time with 

Day 

Work. 

Hours. 


Represen- 
tative 
Bonus 
Time. 
Hours. 


159 


PO 


.25 


.03 


204 


FO 


3.46 


1.67 


160 


PO 


, .6 


.05 


208 


TN 


5.00 


1.9 


161 


PO 


.6 


.25 


209 


TN 


7.55 


3.4 


162 


PO 


.8 


.05 


210 


TN 


4.00 


1.20 


163 


PO 


.9 


.11 


211 


AS 


578.00 


150.00 


164 


PO 


.8 


.12 


212 


AS 


20.00 


5.75 


165 


PA 


.2 


.1 


215 


PL 


7.66 


3.09 


166 


PA 


.28 


.04 


216 


PL 


12.30 


4.28 


167 


PA 


.44 


.05 


217 


PL 


9.35 


4.25 


168 


PA 


.3 


.06 


218 


PL 


16.75 


7.4 


169 


PA 


.25 


.04 


221 


BO 


4.9 


1.59 


170 


PA 


.5 


.09 


222 


BO 


4.3 


1.65 


171 


PA 


.25 


.09 


223 


BO 


5.45 


1.6 


172 


GR 


2.15 


.42 


224 


BO 


8.10 


3.13 


173 


BO, TN 


7.1 


1.685 


237 


TN 


2.5 


1.57 


174 


BO, TN 


4.5 


1.8 


238 


TN 


3.2 


1.91 


175 


BO, TN 


6.6 


2.325 


241 


GR 


2.40 


.80 


176 


BO, TN 


9.00 


2.9 


242 


GR 


3.00 


.90 


177 


TN 


7.65 


3 


243 


GR 


3.25 


2.35 


178 


AS 


57.40 


23.3 


244 


GR 


5.4 


3.85 


179 


AS. 


75.00 


27.7 


245 


GR 


7.25 


4.20 


180 


AS 


98.00 


24.43 


246 


TN, TH 


10.50 


3.40 


181 


AS 


134.00 


28.1 ; 


247 


PL 


21.70 


8.00 


185 


AS 


108.00 


25.00 


248 


PL 


20.30 


8.40 


187 


AS 


160.00 


37.1 


249 


TH 


11.55 


2.80 


189 


AS 


50.00 


14.4 


250 


ML 


.35 


.18 


190 


AS 


55.00 


21.95 


251 


DL, TP 


.25 


.14 


191 


AS 


62.00 


23.00 


252 


AS 


308.00 


141.00 


192 


AS 


84.00 


25.20 


253 


GR 


4.00 


1.57 


193 


AS 


125.00 


29.5 


254 


GR 


2.40 


1.33 


194 


AS 


285.00 


47.00 


255 


GR 


3.90 


1.55 


195 


AS 


113.00 


19.5 


256 


GR 


4.00 


1.74 


196 


AS 


80.00 


29.00 


257 


GR 


5.60 


2.62 


197 


AS 


115.00 


34.8 


258 


GR 


6.90 


4.90 


198 


AS 


116.00 


35.00 


259 


AS 


185.00 


115.00 


199 


AS 


153.00 


45.00 














200 


AS 


305.00 


63.00 


T 


otal 


5647.75 


1671.865 


201 


TN 


5.3 


1.62 
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ment a 2-hour job for one man may be a 2.2-hoiir job 
for another man, who is equally skilful, but who is not 
quite so strong physically or who may not have had as 
much experience on that particular class of work. Further- 
more, it is to be understood that the best normal speed 
that can be maintained as an average is arrived at, and not 
spurt times. To meet these conditions, time allowances 
and bonus to be paid are worked out in a sliding scale. 
Following is a copy of bonus chart 208. This chart shows 
the increase in bonus per piece, as the average time for 
the lot (including preparation, etc.) is reduced. 

CHART 208, Feb. 6, 1911 
P 4 Shafts — 

CE, FA, TN, and TH complete ready to GR from rough turned forging 
of 0.50 carbon steel, 6L. Drawing 12609-D. 



Time Each. 


Bonus Each. 


Time Each. 


Bonus Each. 


3 . 35 hours 


S.076 


2.65 hours 


$.146 


3.25 " 


.086 


2.55 '' 


.156 


3.15 " 


.096 


2.45 " 


.166 


3.05 '* 


.106 


2.35 '' 


.176 


2.95 *' 


.116 


2.25 '' 


.186 


2.85 '* 


.126 


2.15 " 


.196 


2.75 *' 


.136 


2.05 '' 


.206 



Although the figures change every tenth of an hour on 
the chart, the bonus is figured exactly to hundredths of 
an hour. These charts are issued to the men in the form 
of blue-prints, one for each bonus job. They are kept on 
file in the tool room, to be called for in the same way as 
are blue-prints of drawings. 

Incident to the determination and planning of the 
standard method is the use of the tools, jigs, etc., needed 
in the efficient carrying out of the routing and methods 
previously determined on. To this end the tool room must 
necessarily be developed to a high state of efficiency. A 
well-equipped, well-organized and efficiently operated tool 
room is to a shop what the heart is to the human body. 
When it fails to respond to the demands put upon it, a 
reduction and inferior quality of output results. In the 
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case of the shop, this means not only expensive delays, 
high cost and poor work, but that standards and duplicates 
are impossible. Some lines of work, such as jobbing and 
repfuring, offer but Uttle, if any, chance to develop inter- 
cbangeability. The other essentials above mentioned apply, 
however, and are perhaps even more necessary in the latter 
kind of work than in some others. A tool room should 
be divided into two distinct but adjacent sections, under 



Flo. 21. — Maintenance section of tool room of the Ferracute Machine 
Company. Here tools are made and repaired. 

the same head — the tool room foreman. One of these 
sections should be devoted exclusively to the making 
and maintenance of tools. Here are employed the tool 
makers, together with the other workmen required for the 
upkeep of the factory's tools, etc. All machines, such as 
tool room lathes, planers, millers, grinders, etc., are located 
in this section. The men employed here have nothing 
whatever to do with the stor^e or handling of tools, etc. 
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They are not even permitted free access to them for their 
own use, but must get them from the storage section on 
check, in exactly the same way as do all other shop 



employees. Fig. 21 shows the maintenance section of 
the tool room of the Ferracute Machine Company. 

The storage section, shown in Fig. 22, is devoted entirely 
to the storage and care of all tools and is in the direct 
charge of one man, known as the tool keeper. It is this 
man's duty to deliver and receive tools only on check at 
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the time the transaction takes place. He must inspect 
each tool received from an employee and not retmn it 
to its assigned location in the tool rack wiless it is foimd 
complete, in good order and ready for use again. If the 
tool needs sharpening it is placed on the shelf adjoining 
the first section of the tool roon mentioned above. This 
shelf is adjacent to the tool, drill, and cutter grinding 
machines, which are in charge of one man. This man 
is held responsible for the prompt grinding and return 
of tools to the storage department of the tool room. If 
a tool is returned from the shops in a broken, incomplete, 
or abused condition, it is the duty of the tool keeper to 
report at once to the tool room foremen, presenting, at the 
time of such report, the tool referred to. The tool room 
foreman immediately takes steps to repair or replace the 
broken or misused tool, records the name of the man respon- 
sible, and makes a memorandum of the extent of the 
damage. This report is forwarded by him to the shop 
foreman or gang boss, who takes steps to prevent a con- 
tinuance of the damage. A record is kept of the damages 
to tools by each man separately so that abuse or unusual 
breakage of tools can be traced to the individual and 
measures taken to stop it. 

The tool room foreman is another functional foreman 
and has charge and control of all tools while in use. He 
has the authority, and it is one of his duties, to see that 
tools are properly used by the shop men, no matter in 
what department they are, or whom they are under. This 
enables him to prevent much abuse of tools which would 
otherwise happen. His work does not in any way interfere 
with the foreman or gang boss whose men are using the 
tools, any more than does the functional duty of the 
inspector, the speed boss, or the move material boss. 

Standards in tools are of the first importance, and here 
is where some quite radical departures are made. In the 
first place, the average shop will have in use from one to 
several hundred different shapes of tools, when but one- 
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quarter (or less) of this number is really required. Each 
workman has his own favorite way of grinding tools and he 
feels that unless he can have a tool of a certain shape 
he cannot satisfactorily do his work. On the contrary, 
he can do his work better and faster if he has correctly 
ground tools at hand and in sufficient quantity, because 
(1) he has a tool properly tempered and ground, which will 
remove the greatest amount of stock with the least power; 
and (2) he loses no time going to and from the grinder 
and grinding his tools himself. Workmen, as a rule, do 
not know how to grind high-speed steel, and more injury 
is often done to one of these tools at the grinder than imder 
a cut. First-class tools can easily be made worthless by 
careless grinding. Less investment is necessary with a 
properly organized tool room, which issues tools, etc., on 
check, than where each man has his own assortment. 
The high cost of high-speed steel makes its general use 
almost prohibitive under the old methods. 

All the required shapes of cutting tools are charted 
and the correct angles determined. All of a certain kind 
of tool are always ground to exactly the same angles on 
a special tool-grinding machine. These tools are kept in 
the tool room and issued to the men in the required assort- 
ment, in some cases several of a kind, depending on the 
job for which they are to be used. This same plan is 
followed for special tools and milling cutters. The theory 
is that certain tools are required for a certain job, and 
as this job may not always be done by the same man, 
the tools should be quickly available from a central room 
and not scattered all over the shop. A much larger stock 
of tools would be required, as stated above, were each man 
allowed to keep his own, some of which he would seldom 
use. High-speed steel at seventy to ninety cents a pound 
soon runs into a large sum — ^much too large to permit 
of its use unless the tools and methods are under perfect 
control. Lack of proper tool room methods and faciUties, 
and the absence of standards are iresponsible for the con- 
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ditions found in many tool rooms and shops. The workman 
at first opposes the scheme which takes away from him 
the privilege of grinding tools to his own ideas and shapes. 
This objection soon wears away, however, mider the proper 
instruction and when working on a bonus, especially when 
he realizes the time he would have to spend to do his own 
grinding, and the loss of time caused by his taking his 
tools to the forge to be dressed as formerly. A tool room 
man with a special grinder, working to charted instructions, 
can keep a whole shop supplied with tools at but a small 
fraction of the expense incurred under the old method. 
This feature is also responsible for considerable increase in 
production, due to the fact that each machine is kept running 
almost continuously. 

Shelves, racks and other fixtures are necessary so that 
a definite place can be provided for each tool or jig. Each 
of these spaces must be tagged or marked with the symbol 
of the tool which belongs to it. A hook is also provided 
on which the workman's check is hung at the time the 
tool is issued to him. If the double check system is in use, 
then the tool room check with the man's number is placed 
at the rack and the man's check is hung on one of the two 
hooks on the tool check rack. This rack provides two 
hooks for each man, on one of which are kept ten checks; 
these checks are different from those issued to the men 
so they can easily be identified as tool room dupUcates.* 
As fast as a tool is issued, the man's check is hung on the 
second hook and one check is taken from the tool room 
rack and hung at the rack from which the tool was taken. 
In this way it is possible to tell at a glance how many 
tools are issued to each man. Everything should be 
arranged so as to make all tools easy of access, so that a 
minimum of time and effort is required to issue each tool; 
general inspection of tools is also facilitated. 

Machines of like type and size should be grouped 
together. As fast as possible they should be speeded 
alike so that one set of standards for speeds, feeds and cuts 
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can apply to as many machines as possible. This plan 
not only balances the capacity of each group of machines 
(and sometimes a whole department), but reduces to a 
minimimi the clerical and supervision work. Costs of 
repairs and maintenance are also affected, and the shutting 
down of one machine due to necessary repairs or other 
cause is not so apt to tie up or seriously affect production. 
In other words, the less the variety in equipment, the 
better the control and the greater the efficiency. Much 
can be accomplished, however, in the way of increased 
efficiency, before any great expense is incurred in standard- 
izing existing equipment. The ideal is never lost sight 
of for a minute, but, as will be explained later, the author 
beUeves that we should always get the most out of what 
we have. This can be done in sucha way as to permit 
of alterations as opportunity or finances allow, and as 
the conditions change the instructions and time allowances 
may fairly be changed also. A bonus price once made, 
however, will never be changed unless the piece, methods 
or tools are changed. This point will be discussed further 
in the next chapter. 

Although the foregoing treatment of this subject has 
been devoted mainly to the machine and aUied trades, 
it should be clearly understood that the methods are 
applicable to any branch of business. Some lines do not 
require tool rooms, machines and the like equipment, but 
they do require an equivalent of some sort. Office work, 
to be efficiently carried out, must have proper and correct 
standards. Equipment must be maintained and methods 
must be absolutely controlled. The greater the proportion 
of manual labor involved in the operation of a business, 
the more opportunity there is for the application of these 
methods. The author recently made an investigation and 
report for a large company which employs several hundred 
men and women. The business is one which by its character 
requires intermittently intense effort and exacting service, 
while at other times of the day the personnel is largely 
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inactive. Comparatively slight alterations in some of the 
mechanical arrangements of one department and the 
standardization of its methods^ combined with systematic 
and careful instructions and training for nearly one himdred 
girls (nominally under another department head, but 
employed between two departments), would increase the 
efficiency of both departments. 

The main trouble with the majority of departments 
operating chiefly by manual labor is the lack of correctly 
determined standards for every move. The solution is 
motion study, combined with standardized equipment and 
methods. (See 7-A and 7-B.) These standards should 
include all the elemental operations incident to the equip- 
ment, including machines and other kinds of tools. A big 
step in the right direction will be taken when all machine 
tool builders (preferably through the Machine Tool Build- 
ers' Association) develop and publish a correct set of 
standard elementary times. This record should be com- 
piled under one cover and include all types and sizes of 
machines of all makes. The author hopes to see this same 
scheme extended to embrace other branches of the trades. 

6-B. The Development of a Manufacturing System 

The possibility of developing a manufacturing system 
is considered remote and often impracticable in many 
lines of business. This is but natural, when there is a lack 
of definite and authentic records upon which to base cal- 
culations. The preceding chapters have dealt with the 
methods employed to determine accurately what, when, 
and how product is being handled, and in what quantities. 
These records also act as a check in many ways on the 
detail of the business, both as to efficiency and the general 
policy. The result will be that a careful analysis of them 
will often show up some rather startling exceptions to 
what has been the general impression of conditions. It 
will be found, for example, that some parts are in continual 
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demand, in greater or less quantities; the reverse will 
also be true in other cases. Sales records will show business 
gained or lost due to being with or without certain stock. 
Deliveries may be unnecessarily long, so that repeated 
inquiries result in the business going elsewhere. Repair 
orders for certain parts will indicate that they are the 
chief source of trouble, and the design should be improved. 
In other words, accurate records are absolutely essential 
to the up-to-date management of business, without which 
its growth is stunted and competition will hold the business 
elsewhere. The gradually accmnulated knowledge of many 
men should be on record for the use of the firm, and not 
in incomplete and disconnected form, chiefly in the minds 
(or private memoranda) of one or more individuals in 
the company's employ. 

The sales department records above referred to, com- 
bined with the stores record in the planning department, 
will enable the management to anticipate a certain amount 
of new business which, combined with that on order, will 
assist in the development of the manufacturing in lots. 
To be sure, the lots may be small as compared with the 
figures often associated with the term " manufacturing." 
The fact remains, however, that a large economy can be 
reaUzed in even small lots, say, five and upward, especially 
when large work is the rule. 

To carry this plan out in a plant making a wide variety 
of types and sizes of product, it is necessary to keep an 
up-to-date analysis of all work on order. Similar parts 
should be brought through together. Until the plan is 
worked out and the methods are in good working order, 
there is no doubt that some orders will be delayed by 
this method; at the same time the others will be greatly 
expedited. Eventually all work will be coming through 
the shops much faster, and the delivery dates named on 
new or prospective work will be greatly shortened. The 
repeated hurrying of each order by itself, regardless of 
similar or like work, is expensive and greatly limits the 
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productive capapcity of the shop. The clerical work is 
also greatly increased^ due to the continual duplication 
of records and a certain delay in getting them out for repeat 
work in quantities of one or two, when one set of records 
could often be made to cover a considerable quantity. 
A great deal of patient '' coaching " is required to teach 
the incumbents of the new positions all the possibilities 
in this connection. When they have once mastered these 
points, however, results immediately become very pro- 
noimced. At first there is often a tendency to form a 
" cross circuit " so to speak, or, in other words, to adopt 
a short cut rather than follow the regular routine, ostensibly 
to save time. The fact is overlooked that this short-cut 
method is the old way, which might apply to one or two items 
(especially if cost of production is to be ignored), but will 
not apply to the work as a whole without increasing cost and 
slowing up the whole output. The very object of the new 
system is to avoid and keep away from just this condition. 

It is difficult for some minds to realize that stock work is, 
after all, the important item to follow, and should not be 
left as a nest egg to work on when nothing else is at hand. 
Great congestion has been traced more than once to the 
fact that stock parts had not been touched. An investi- 
gation of nine cases out of ten where delay is claimed 
to be caused by stock lots that cannot be broken up, will 
show that the material has been in the shops for weeks 
and months. During this same period there have been 
many opportunities to get the work done without m any 
way interfering with other work. Systematic planning, 
routing and "dispatching" as described in Chapter IV, will 
remove these delays. 

The development of manufacturing methods results 
in gradually making more and more parts for stock rather 
than for individual orders. This is particularly true of 
many small parts, in many cases used more generally than 
are the larger ones. In bringing about this change, stock 
work must be considered as of equal importance to " order 
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work," as eventually the latter will be more or less depend- 
ent upon the former; hence the unportance of scheduling 
and following it up for definite dates of completion in 
exactly the same way as is done with work on order. A 
previous chapter referred to the methods by which the quan- 
tities to be made for stock are determined and regulated. 
Batches (or lots) should be as large as possible (other con- 
ditions permitting), consistent with processing in a reason- 
able length of time, or in time to meet requirements of 
work on order dependent on any of such stock parts. If 
these points are considered, there will be no need of break- 
ing up stock orders. This should be absolutely avoided. 

6-C. The Handling of Erection Work 

Oftentimes parts reach the assembUng floor and then 
remain there supposedly in process of erection for days 
or weeks. A gang of several men are at work on the various 
pieces, scraping, filling in and fitting. All seem to be 
busy, but the machine does not get finished. Investiga- 
tion shows that a certain piece has not yet been received; 
again, it may be found that a change of specifications has 
been overlooked, and a number of parts are not yet finished — 
perhaps the material even has not been ordered, or, if so, 
it is not yet in the shop. Time is going in on the job, 
however, and some one has to pay dearly for such inefficiency. 

One of the greatest handicaps to the efficient assembling 
of parts and a cause for the often limited output of the 
erecting department, is the non-completion of all parts 
at one time or prior to the time assembling is scheduled 
to commence. Unless all material for an assembling order 
is ready and properly arranged in the racks, and on the 
floor at the time the work is commenced, it cannot be 
economically and expeditiously handled. A previous chap- 
ter dealt with the means employed in routing and following 
parts in process preparatory to entering stores or the 
final operation of fitting up and assembling. Prior to 
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commencement of work on an erection work order, the 
parts required are drawn from stores in accordance with 
the stores issue, material list and move order issued from 
the planning department for that particular job. If the 
parts required have been made specially for the order in 
question, they are put in a section by themselves pending 
the time they will be required on the floor. In the latter 
case, the time expended on work orders for the process- 
ing of them is charged direct to the job and the various 
pieces do not pass through the stores account at all. 

The erection floor is provided with shelf racks on which 
the parts are placed in proper order by the move material 
boss at the time he delivers the material to the floor. Under 
these conditions an erecting gang can accomplish twice 
as much work as under the old conditions where pieces 
are delivered to them m driblets and then only after annoy- 
ing waits and delays. On some classes of work, espe- 
cially those requiring a large niunber of pieces, the con- 
dition last mentioned is often responsible for enormous 
erecting costs. Careful inspection of all pieces diuing their 
processing is of prime importance. Next to this — ^and it 
should be emphasized — comes the completion of all parts 
on time, so that the work once started can go on without 
further interruption or delay until it is entirely finished. 

Preparatory to erection, the work scheduled for the 
floor should be properly mapped out and graphically shown 
in the form of a chart; Fig. 23 shows a chart for the last 
ten days of June, 1911, for part of the erecting floor force 
at the Ferracute Machine Company. This work was all 
planned out ahead and the different gangs made up, to 
each of which certain machines were allotted. The time 
allowed for the assembling of each machine is represented 
by the area opposite each group of men. Allowance is 
made for the difference in output of the different groups. 
This chart has to do solely with the floor (or gang) output, 
based on erecting times as a whole, with a generous allowance 
for contingencies, and has nothing whatever to do with 
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the bonus or standard time allowed for the job. The stand- 
ard time, however, is the basis on which the allowances 
shown on the chart are made. Here again we must depend 
on the accuracy of our records. The planning is all based 
on actual standard records, not on the judgment of one 
or more men. The work planned as shown on chart in 
Fig. 23 was all finished and shipped on time, without a 
hitch and without night work. Apprentices are not included 
here, whereas their time is included in the bonus hours 
for the job, as will be explained in a later chapter. 

Referring to the erection chart. Fig. 23, it wiU be 
noticed that Corson and Parfet are allowed collectively 
but sixty (60) hours for the first D55 press, whereas they 
are allowed eighty (80) hours for their second one. The 
reason for this is that the first one was started on the morn- 
ing of the previous day, June 20. Flowers and Gabriel 
are allowed eighty (80) hours for each of their presses, 
D55, as are also Simkins and Lanning for their D55 press. 
This shows the nominal rating of these three groups of men 
to be the same on this class of work. On the other hand, 
Mercer, Kinkle and Adams are allowed ninety hours for 
the same machine because they are less experienced and 
require more time on this kind of work than do the other 
gangs. The actual time consumed for erection by the above 
men on the lot of six D55 machines averaged sixty-nine 
(69) hours ; this time does not include the five hours' running 
test which is required for each machine before shipment, 
making a total of seventy-four (74) hours average per 
machine. According to the chart, Parvin, Nichols, Filer, 
Statton and Wickland commenced assembling the 1-EG53 
on the morning of Jime 21 and were due to complete it the 
night of June 26, except that Parvin was to work on it 
alone June 27, adjusting it for and supervising its test; 
a total of 260 hours. On the morning of June 28 he (Parvin) 
started work on the one D54, Mercer, Kinkle and Adams 
joining him on this job at noon of the same day. It will 
be seen that this part of the month's work was planned for 
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completion by the night of June 29 (except one E4 and one 
DAG56), leaving one day's leeway for unforeseen delays. 

The original charts are 24X36 inches, framed under 
glass, and are bung on the wall of the assembling floor in 



plain view of all. Copies of this chart are also hung in 
the planning department and the managers' office. Every 
one having to do with the work charted is thus able to tell 
at a glance what is due for completion, when it is due, 
and who is responsible for each machine. The area repre- 
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senting each different machine is colored differently from 
its adjoining areas, the bright colors aiding in the graphical 
effect desired. In making the copy of the chart herein 
reproduced, black and cross-hatching were used on account 



of the impracticability of reproducing in five or six colors. 
These charts are issued from ten days to six weeks ahead, 
from the planning department, although the superintendent 
is directly responsible for and approves each one. These 
charts are of particular value to the shipping clerk planning 
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for cars well in advance; delays of this kind are practically 
unknown and results are obtained with a mininium of labor 
and trouble on the part of the shipping clerk. The erecting 
foreman knows exactly what work he has ahead at all times ; 
he has plenty of time to see that the next job is ready for 
each gang before they are ready. Charts of this kind, which 
represent time graphically by areas, are of the greatest 
value and can be put to almost unlimited use. 

After the jobs are planned for (and the hours allotted) 
as a whole, all the material is moved to the different sec- 
tions of the floor and arranged there in a specified way, or 
stored away on the shelves provided for the purpose. Figs. 
24 and 25 show part of an erecting floor with a job ready 
for the assembling gang. This arrangement has previously 
been studied and tried out so as to have all parts as con- 
venient as possible, so that a minimum of lost time for hand- 
ling is the result. Each gang is restricted to a certain but 
suflScient amount of floor, rack and bench space. Ordinarily 
an average-size press will be erected by two men and a boy, 
providmg the hours required for its assembling do not 
necessitate its being on the floor for more than three or 
four days at the most. If the machine is rather large, 
more men are allotted to it. In exceptional cases of large 
machines, which require from 600 to 1,500 hours to assemble, 
the gangs are much larger, as otherwise the elapsed time 
required on the floor in these cases would prolong their 
completion. Large machines also permit of more men 
being worked to advantage at one time. 

It is a mistake (except perhaps in isolated cases) to 
work more than two to six men and boys on one job in a 
gang on bonus. The individuaUty of the men is lost and 
no one in the gang can work to the best advantage for 
several reasons; chiefly because men vary in capacity, when 
in too large a gang all are not congenial, are apt to be more 
or less jealous and antagonistic, or feel that each one is not 
doing his share and hence holding the others back. Work 
which can be done by a large gang must be so divided into 
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sections that each section can be handled as a unit by one 
or two men. The result is the, equivalent of a number of 
small individual units or jobs which, at a certain stage of 
completion, are themselves assembled in a short time, and 
perhaps by a number of men, into the completed machine. 
In a case of this kind each unit or section is inspected 
separately as its assembling progresses. The final inspec- 
tion takes place after the machine is complete and has been 
tested. This final test varies and depends on the size, 
type and design of machine, also whether it is a new and 
untried product, or an estabUshed standard. The correct 
functioning of the machine as a whole is, of course, always 
included in the final inspection. Inspection of the table 
of operation times on a preceding page will show what has 
been accomplished in the way of reduced labor cost for 
assembling; see operation symbol AS. Many equally 
good examples could be given in addition to those listed 
in the table referred to. 



CHAPTER VII 

7-A. Introduction of Time Studies 

7-B. Analysis of Time Studies and the Development of Instruc- 
tion Cards 

7-C. Discussion of Piece-work, Premium, Bonus, Differential 
Rate and Differential Bonus Systems of Wage Payment 

7-D. Method Used by the Author to Compute Differential Bonus 

The subject now under consideration will embrace 
that part of the new scheme of organization for which all 
previous details have been preparing the way : time studies, 
instruction cards and bonus. The methods which have 
been described in previous chapters all have their importance 
as a part of the whole. They are the " means " by which 
it is possible to support and maintain that "end'' of the 
system which will be presented here. Time study and rate 
setting can be successfully carried to completion only after 
each necessary previous step has been substantially laid. 
Therefore, the large savings which must inevitably result 
if the details have been well laid, will come with the instal- 
lation of time studies and bonus rates. 

Many unsuccessful attempts to start piece or premiiun 
rate setting have been made. Often the cause of failure 
may seem to be directly attributable to lack of tact, insuflS- 
cient knowledge of conditions or total disregard of them. 
As a matter of fact, not less than 90 per cent of the failures 
are actually due to the absence of some or much of the 
preliminary work absolutely necessary to insure the highest 
eflficiency which produces maximum output with a minimum 
waste. The result is that the natural and usual handicaps 
which the organizer has to contend with in ordinary cases 
are secondary only to those found in a concern where an 
unsuccessful attempt has been made to install scientific 
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methods. The effects of such a failure are far-reaching, 
and years fail to wholly remove them. The firm contem- 
plating the installation of modern methods, including bonus 
or similar incentives for workmen, cannot be too careful 
when deciding on such a course in choosing competent 
counsel. When the course to be followed has once been 
decided upon, and the expert engaged to see it through, 
the management must be prepared to give the new order 
of things its whole support. The writer is but reiterating 
what has already been said in the opening pages, but the 
the fact cannot be over-emphasized. Old traditions must 
be met and overcome, but time and harmony will solve 
the problem. 

Many elements are involved that must have the most 
careful consideration, and too much caution cannot be 
exercised in the laying of the preliminaries before attempting 
to set rates. Such a radical change must be carried on 
slowly and circumspectly. Any appearance of mystery or 
secrecy must be positively avoided. The object of each 
new move or change must be made perfectly clear, at 
the time, to those directly involved. The use of the stop 
watch is at first liable to arouse at least a mild opposition, 
unless the way has been properly prepared for its intro- 
duction into regular use. The watch is one of the essentials, 
and to get results with it the men must be gradually accus- 
tomed to its use. They must be made to realize that they, 
as well as the firm, are to benefit financially from its use. 
In fact, the financial return to the man is forthcoming 
almost at once and in visible cash ; the firm's return, although 
just as sure, is not at once apparent, neither is it traceable 
directly and at once to each specific job or line of endeavor 
as is true in the case of the workman. The use of the 
watch is necessary to the end aimed for. After the men 
benefit, however, by such a method, they begin at once 
to better understand its object. There will, of coiu^e, be 
misunderstandings at first, but we must not forget that 
they occur more often through the lack of proper instruction 
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than from a wilful desire to oppose anything new. This 
is not always so, to be sure, but the workman is too often 
blamed for what belongs to some one else. At this point 
in the work, an extensive knowledge of human nature- 
combined with superjudgment — is absolutely essential. 
The man responsible must be able to discriminate justly 
and unfailingly between wilful opposition or disobedience, 
and a misunderstandmg due to ignorance. 

A very common criticism of the bonus and time-study 
system is that " it is all right for some kinds of business, 
but it won't do here, etc." This is but another case of 
lack of knowledge of the subject. This same criticism (in 
effect) was made some years ago in regard to the Ferracute 
Machine Co. The resulte that have been realized and 
which are to be further described form the best refutation 
possible. No rule or definite set of instructions, however, 
can be given to cover all cases; each one must be worked 
out by itself, but the fact remains that it can be and is be- 
ing done successfully. Finally, the work to be accomplished 
now is one in which the results aimed at, and which will 
be fully realized in the majority of cases, are ridiculously 
out of all proportion to what has been. Extreme care must 
be exercised so as not to make the foreman, gang bosses, 
or men feel that reflections are being cast on their ability 
or past methods. Make them all feel that your work 
is one of instruction and help. Let them fully understand 
that when the task is accomplished they are all to reap 
financial reward. 

A first-class journeyman is commonly supposed to be 
efl&cient and thoroughly accomplished in his particular 
trade. That this is not so has been repeatedly proven. 
Mr. Taylor cites many cases as proof; so does Mr. Gilbreth, 
who has demonstrated that the average mason, when working 
under instruction cards and bonus, can lay about three 
times as many bricks in a day as does the average skilled 
man. This in a trade, too, that is thousands of years 
old. Mr. Gilbreth's bonus workers lay a brick with jive 
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moveS; as compared to the average mason's eighteen motions. 
It should be reahzed that in the past apprentices have 
been obhged (in the majority of shops) to pick up the 
knowledge of their trade in a more or less haphazard way, 
with but comparatively little direct personal instruction 
from the foreman or bosses. These men had previously 
learned their trade in the same way. In many cases they 
probably had poorer equipment and perhaps even less 
personal instruction. Another very uncertain factor, too, 
is the number of different ways of doing the same thing in 
different shops. The average man is a great imitator, 
and, not being trained to, or under, logical and systematic 
analytical study of all the elements of his trade, he is 
naturally much less efficient than he might otherwise be. 
In the average shop a workman naturally " hits the pace " 
of that shop. The result has been a decrease in skill and 
efficiency and a big tendency toward specialization. The 
result to the workman has been detrimental both morally 
and financially. The following methods aim to reverse 
this condition by giving apprentices and workmen the 
advantages and incentive they should have had years ago. 

The writer beUeves that enployees having the benefit 
of these methods and working under written instructions 
are less liable to accidental injury. Although they may 
be working faster on many classes of work, their minds 
are on what they are doing, and they are interested in the 
proper and speedy completion of their work. Surely a 
man working thus is safer than one who is working 
listlessly with his thoughts far away, or perhaps away from 
his machine " visiting '' other parts of the shop. Many 
accidents can be traced to carelessness or ignorance when 
setting a piece of work; these details are supposed to be 
thoroughly understood by a journeyman, yet the utmost 
vigilance on the part of foremen and bosses is often insuf- 
ficent to prevent an accident. When the majority of shop 
work is done according to written instructions, a big stride 
has been taken toward the protection of the man. 
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7-A. INTRODUCTION OF TIME STUDIES 

In making time studies, the " decimal " stop watch is 
used. This watch has a decimal dial, as its name indicates^ 
the minute or outer circle of graduations being divided into 
a hundred parts instead of sixty as in the ordinary watch. 
A small dial registers minutes and is also arranged to stop 
and start with the thumb of the left hand. If an observa- 
tion has been taken and the watch stopped, say at 1.75 
minutes, it can be started again on a second observation, 
which adds to the first. If it is desired to throw the hands 
to zero before taking the second observation, so that it 
only will be registered, a pressure of the forefinger on the 
stem is necessary. Fig. 26 shows a convenient arrangement 
for a stop watch of this kind. The bocird is 10 inches wide 
by 16 inches long from top to bottom. The clips holding 
the watch are of thin spring brass, permitting its ready 
removal, if desired. Time-study forms, Fig. 27, are held 
in place from the top edge by a " giant clip.*' The board 
is held on the left forearm with the bottom edge of it against 
the body. The thumb and forefinger of the left hand 
manipulate the watch, leaving the right hand free to write. 

The observer, or time-study man, must be a skilled 
man in the trade under investigation. It is not absolutely 
necessary that he be the fastest worker in the shop, but 
he must be one of the best. He must be thoroughly 
instructed in the duties of this position, and first of all, 
must be entirely in accord with the new methods. He 
must take pride in his work and must be enthusiastic. 
Sound judgment and an unbiased mind are necessary, and 
above all things, he must be patient, exacting and extremely 
diplomatic. He will have many opportunities to carry 
tales and make trouble; this he must absolutely avoid. 
If so incUned, he must be broken of the habit or removed. 
He must study his man as well as the job, and he mitst 
win and retain the confidence of those who come under 
him. He is a fimctional foreman in every sense of the 
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TiQ. 26. — Decimal stop watch and observation board. 
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Fio. 27. — 'lime study form showing a typical time study. Ori^nal is S^XHi 
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word, and as such comes in contact, sooner or later, and 
more or less often, with every workman in the shop. Great 
responsibility rests with him and he is not by any means 
an easy man to find. He must be broken in gradually, 
must not attempt to cover too much ground at first, and 
above all things he must practise the " square deal." 
Taking stop-watch observations is not a clerk's job, 
although the writer has met office men often enough who 
thought they could do it. 

The observer, when making a time study, should be 
sure to fill in all the information required at the top of the 
time-study form, as indicated by the printed matter. 
The substance of the printed " note " at the top of this 
form (Fig. 27) should always be borne in mind. Each 
job must be carefully and thoroughly analyzed into its 
various elements. The best sequence of operations, as 
well as the proper tools, feeds, speeds and cuts must be 
determined before the study is completed. This is a most 
important record and must always be complete in itself 
for later reference. 

First of all, there are a great many standard elemental 
times to be determined and tabulated for use in connection 
with time studies and instruction cards. These elements 
occur repeatedly on all work of whatever nature which 
is done in the different types of machine. Once determined, 
they represent a standard to be used in the future for that 
particular machine or group of like machines. In addi- 
tion to the above, full data must be tabulated covering all 
details of capacity, power, adaptability, etc., of each 
machine, maximum feeds, cuts, speeds, etc. Other ele- 
mental times are also necessary to the expediting and stand- 
ardizing of this work; for example, standard time allow- 
ances for setting different kinds of work in different types 
of machines, time required to clamp work with different 
sizes and styles of clamps and bolts, time needed to raise 
different weights from floor to machine, both by hand 
for small parts, and by crane or hoists for larger ones. 
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Different trades, of course, call for different elemental 
operations. 

All of these elemental times represent a much larger 
proportion of a man's daily work than any one would at 
first imagine. Although the classes of work being done 
in a shop may vary greatly, both in sizes and shapes, a 
great deal of a man's time is consumed daily in doing the 
same thing over and over again. This statement applies 
to getting tools, starting and stopping his machine, setting 
and unsetting tools, making adjustments, etc. Until an 
actual record has been made of the time so consumed, 
and this record compared with the time the same operations 
should take, as proved by stop-watch observations, no 
one will be convinced of the true state of affairs. The 
analysis of new work into its elements then becomes a 
mere matter of applying standard elementary times to most 
of the elements and calculating or observing the times for 
the remaining few. 

The writer recently noted a very good example of this 
fact. A bonus time of 2.3 hours w^ given for a job which 
had previously averaged over 5.5 hours. The best record 
that had been made before the job had been timed in detail 
was 4.3 hours. Based on several careful studies, the 
time of 2.3 hours was determined, as above stated. The 
next time the job came through a good lathe hand was 
put on it, one thoroughly familiar with the work, but not 
the man with whom the time study had been made. The 
best he could do was over 4.0 hours per piece. The man 
in speaking of it afterward to the superintendent said that 
he hoped he would not be accused of loafing, for he had 
worked hard; but if this job must be done in 2.3 hours, 
as called for by the bonus chart, some one else would have 
to do it. He furthermore claimed he could not see how the 
man originally under observation could do the job so 
quickly. The superintendent made it a point to have the 
next lot routed to this man, and before he was allowed to 
proceed, the superintendent and speed boss went over 
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it with him in detail; he was shown from the very start 
where he was wasting time, both in the manipulation of 
his lathe and in changing tools, calipering, etc. The job 
was finished in 2.2 hours per piece, and this man from that 
day ranked as one of the best lathe hands. He has since 
done this work in 1.95 hours per piece, which is the shop 
record for the job. He has made the statement that he 
did not know it was in him, or that there was so much to 
be learned about his trade. 

Before starting to make a time study, the right man 
must be chosen for the job. He must be a fast and con- 
scientious worker and skilled at the kind of work, or branch 
of the trade under investigation. If such a man is not 
available, and a '' green " man is to be broken in, the 
observer must demonstrate the various elements as the 
study progresses. First of all (other conditions being 
propitious), the man chosen to do the job must be one 
whose interest and cooperation have been secured and who 
is strictly loyal and thoroughly in sympathy with the new 
methods. Having chosen such a man, it is generally good 
practice to pay him 25 per cent of his hourly rate as a 
bonus for following instructions and while working under 
the watch, so long as he continues to conscientiously do 
the best he can to assist toward an accurate and fair time 
study of the job in question. After a number of different 
men have become accustomed to working imder the watch, 
this 25 per cent bonus should be regularly paid to each 
man when working under these conditions. 

It wiU be somewhat difficult at first to win the operator's 
good-will and hearty cooperation. When it is made clear 
to hiTn that there are many elements in the job which can 
be improved, such as a different way of rigging up the 
job in the first place, or certain combinations of speeds, 
feeds, and cuts, and that he has a chance of earning from 
20 to 40 per cent more wages imder the new scheme, you 
have then brought home to him wherein he is to benefit. 
His work will at once become more interesting; hence, 
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he can do much more work with less fatigue. A man's 
mental condition and environment are two factors which 
exert a most far-reaching influence on his output; hence 
his own and the employer's interest both require that this 
be given careful consideration. Under these conditions each 
man is enabled to stand on his own feet. He is assured 
of the remuneration that is commensurate with his ability. 
He will not be wholly subject then to a prevailing rate of 
wages, which in so many cases is most unjust to both 
employee and employer. 

Having chosen the man, the job must be studied and 
analyzed and the best way to do it determined. This may 
require much experimenting by trying out one method 
after another. The tools and fixtures to be used must 
also be determined and listed so that for future repeat 
orders the proper tools may be made ready in the tool room 
and moved to the machine. This should be done in advance 
of the time the job is scheduled to start. The material 
already has been moved to the machine, as explained in 
a previous chapter. 

In making a time study, every distinct sub-operation 
must be timed separately. All time is expressed in minutes 
and decimals on the time-study form, after which the time 
is transposed into hours and decimals. Operation times 
that are too short to be accurately timed individually 
may be calculated; this may be done by taking the time 
for say four sub-operations, then by deducting the time 
taken for three, get the time for one. As the study pro- 
gresses, all unnecessary time should be noted and deducted. 
This includes time lost due to a man's too slow movements, 
waiting for or grinding tools, as well as delays from any 
other source not necessary to the proper performance of the 
work. After the work is under way, several time studies 
from different pieces of the same lot (if there are more than 
one) should be made on the one form. Three columns 
are provided for this purpose. In addition the column 
to the right is to be filled in showing what time is finally 



154 APPLIED METHODS OF SCIENTIFIC MANAGEMENT 

decided on for each sub-operation. Fig. 27 is a typical 
example of a completed time study ready for analysis, and 
examination will prove it to be self-explanatory. Eventually 
all elemental times will be standard and the times shown 
for them on the time-study form will be ignored except 
to account for much waste time. The sample time study 
shown in Fig. 27 is a short one to illustrate a simple case. 
Ten or twelve sheets are often required for one piece, if 
it be a large or intricate one. The time study when com- 
pleted will show all the detail times, equal in amount to 
the total elapsed time. It must be borne in mind that 
each study is based on a certain design of piece, made of a 
certain material, using specified equipment and tools, 
and is not to apply if one or more conditions are changed. 
The man, however, is a variable factor. The sixth chapter 
explains how this is provided for on the bonus chart in 
the form of a] sliding scale within certain limits. These 
limits will be more fully described further on. 

The kind and quality of material has also to be taken 
into consideration. Cast iron, particularly, is liable to a 
great variation between different kinds, shapes and sizes 
of castings. Certain foundry practice and inspection 
will eliminate a big percentage of the trouble met with in 
ordinary shops. If -a time-study and instruction card 
allows 75 feet per minute as a cutting speed, and an unusually 
hard casting will not permit of over 50 feet, an allowance 
will be made to meet the new condition. The difference 
in quality of the material is beyond the control of the man, 
and if it prevents his earning a bonus, the management 
must expect to make an adjustment. No allowance, 
however, is to be made for delays in manipulation of the 
machine, work or tools. A shut-down of the machine for 
adjustment, cleaning, or minor repairs, will not be allowed 
unless it is shown beyond question that these delays were 
in no way due to the operator. In some cases, however, 
the job may be stopped, due to any of the above-mentioned 
delays, and the operator put on other work. When the 
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job is finally resumed, the total time elapsed while it was 
being worked on is used in determining the time per piece. 
It is up to the functional bosses to see that the machine 
and equipment are in proper shape before work is started 
on any job. 

In addition to the decimal stop watch, there are other 



Fio. 28. — Bristol recordinK horse-power meter. Note tbe portable stand, 
making it convenient to move (rom one machine to another. 

mechanical aids to assist in the quickening of the work of 
investigation. Among them are the Barth time and speed 
slide rules; by their use a few seconds will suffice to deter- 
mine the time any given cut will take at a given speed and 
feed. A speed slide rule adapted to any one machine will 
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give instantly the driving speed most available for a given 
cutting speed. 

The Bristol recording horsepower meter is another 



Fio. 29. — Horae-power chart taken on a gear cutter, showing the record of 
three consecutive teeth on a 90-tooth, 3-pitch gear. With 5-incb ftice. 

Matibial — Speoial. hard. hicb-inmncaneBe iron. 

Cutter — High-ipeed itcfl, 41 inchca diameter, 10 t«etb. 

Bfiid— SZ nvolutioDi per PunuU. 

CcTTiKa Spied — DO [hi p«T minuM. 

FntD — 4.75 iochu per minule: 0.0051 inch [s«d pec tooth. 



instnmient of great value in determining the power con- 
sumed by any electrically driven machine for different 
sizes of work at different combinations of speed, feed, 
cut, etc. Fig. 28 shows a convenient arrangement for this 
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instrument to enable it to be easily transferred from one 
motor-driven machine to another. A hairpm connection 
is provided to permit of instantly making the electrical 
connection. Data given by this chart (see Fig. 29) form 
one basis of determining the Umits to which a machine 
may be driven. The gear slide rule will quickly show the 
safe working stresses to which it may be subjected without 
injury. If the power available at the machine is not 
sufficient to operate it at its safe maximum capacity^ the 
drive should be changed. These mechanical aids pre- 
vent much undue wear or undue breakage. 

7-B. Analysis of the Time Study and the Creation of 

THE Instruction Card 

The instruction card shown in Fig. 30 represents the 
final record or standard for the operation or job. This 
instruction is made up from the time study (Fig. 27) after 
it has been analyzed into its various elements, unnecessary 
moves eliminated and standard elemental times substituted 
where known. Sub-operations 1, 2, 3 and 24 represent 
" lot time " and are, of course, the same whether one 
or more pieces are being made. Each sub-operation is 
numbered and the instruction, as shown, covers every 
move, or set of moves, necessary to complete the entire 
operation from the time the piece is taken from the floor 
imtil it is returned there. The speeds, feeds and cuts are 
all determined and tools to be used specified for each. 
The jig or fixture used (if any) to hold the work is also 
referred to by symbol. The operation illustrated in Figs. 
27 and 30 averaged 1.85 hours under the old day methods. 
After time study, and under bonus, it has been done repeat- 
edly in 0.45 hour or less (see table of operation times, 
Chapter VI, opposite Chart No. 10). 

It must not be Eissimied that it is always an easy matter 
to get a sufiiciently accurate time study, and hence a good 
set of instructions. In point of fact, time studies sometimes 
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Fig. 30. — Instruction card for shop use. Original is 9X12 ins. These a 
issued from the tool room in the form of blueprints. 
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have to be made at different times from several successive 
lots or jobs before a satisfactory instruction card can 
be issued or a bonus rate set. The time-study man must 
often spend several consecutive days on one job before 
he can get a satisfactory study. When this has been 
obtained, however, it is a comparatively easy matter to 
write up the instructions. These instructions, then, form 
the permanent standard for that operation, until a change 
in one or more of its conditions necessitates a new one. 
The record in itself looks simple, but the preliminary 
work involved can be only appreciated by one who has 
been actively engaged in this kind of work. The reader 
must not be misled into thinking that after a satisfactory 
time study has been taken and the instruction card made 
out, there is nothing more to be done. As often as not, 
this point marks the beginning of a more or less lengthy 
period of patient and systematic coaching. In the first 
place, several different men will Ukely work on as many 
sucrcessive lots. Until these men have been thoroughly 
accustomed to bonus work, they will not perform the 
operation as fast as they can eventually. This is true also 
of machine operators who perhaps run the same machine 
from one end of the year to the other, but on many kinds 
of work. Most men are more adept at one class of work 
than they are at another, even though it is performed on 
the same machine. Again, their mental attitude must 
be considered. They think that although they can earn 
ten or twelve cents an hour bonus on one job, they can 
make nothing on some new job. All these conditions and 
differences of opinion must be met and the employee 
instructed until he becomes proficient on each job put to 
him under bonus. This method also results in placing men 
at the work they are best fitted for. They cannot con- 
tinue to work inefficiently for perhaps years when they 
should have been on other jobs or working at some other 
trade. The writer has in mind a number of jobs which 
took from six to fourteen months of intermittent, patient 
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labor on his part before a cent of bonus was earned on them. 
This need not be wondered at, especially in a case where 
a bonus chart commencimg at 400 hours was issued for a 
job that had previously never been done in less than 1,095 
hours. In the case just cited, it was particularly slow 
work, as it was a " gang " job, and many of the men at 
first believed it absolutely impossible to get down to 400 
hours (when the bonus commenced), to say nothing of 
getting to the 25 per cent bonus mark of 285 hours. After 
a Uttle more than a year had elapsed, however, and each 
successive lot was done in quicker time than the previous 
one, interest was aroused, and the first bonus was finally 
earned. This averaged about 5 cents per hour per man. 
They then realized what could be done, and a steady 
improvement has been made since. On the last job, one 
recently finished, the time of 246.7 hours was realized. 
The bonus on this time is $27,075, or an average of nearly 
11 cents per hour. This is bonus chart 16, referred to under 
7-D. 

To bring about this result, each job was carefully 
planned out and the men carefully selected. As the work 
progressed, wasted time was noted, speeds were kept up, 
false moves eliminated, etc. The gang boss was kept 
posted every few days as to the hours being consumed on 
the job. In fact, everything possible was done to help 
the men and assist them to successfully accomplish the 
task. Methods of handling material systematically were 
refined ; material was ready when wanted, and kept arranged 
so as to be available with a minimum of effort or delay on 
the part of the worker. The individual men were studied 
and so placed that their efforts were most efficient. The 
job was divided into two distinct parts, each imder a gang 
boss who was responsible for his part of the work. Both 
of them were responsible to the foreman, who saw to the 
proper completion of the job as a whole. The number 
of men that could be most efficiently used on the job was 
also studied and the scheduled completion of each lot of 
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machines is based on this number, which is not to exceed 
ten at any one time, although more than this niunber may 
work on it before the work is finished. The machines are 
built in lots of ten. Based on 247 hours each, we have a 
present processing time for this quantity of 2,470 hours, 
which for ten men means about 25 working days, or at the 
rate of one lot (of ten machines) every month. Compare 
this with the old rate of nearly 11,000 hours on this part 
of the work for ten; a production ratio increase of over 
4.4 to 1. 

Similar methods in the way of handling preliminaries 
and in supervision apply to all bonus work until the men 
are trained to the quick and satisfactory performance of 
their tasks. It can readily be seen that more depends 
on the efficiency of the organization than on the men's 
individual efforts. These preliminaries in the way of 
development and maintenance of the new type of organiza- 
tion must, of course, cost the firm considerable before these 
results are obtained. This fact must not be overlooked 
(and it is too often overlooked) when comparing the bonus 
realized by the men with their wages to the production 
increases and cost reductions. The investment made by 
the firm is responsible for a big percentage of the difference 
and involves no extra effort on the part of the men. The 
intention is to pay the employee generously for his share 
in the results obtained. Very often the greatest propor- 
tion of the gain is due to factors entirely beyond the 
influence of the individual. In such cases he should have 
no share in the gain in way of a bonus. In other cases, 
where the saving is largely up to him, he should be gener- 
ously paid extra in proportion to his influence in making 
such saving. Some critics have not yet been able to see 
this point, but it is true nevertheless. I was recently told 
of a case in which a high-speed-steel tool was used for the 
first time. The tool was provided for the job and the 
correct cutting speed determined for the particular work 
in the machine. The result was that the speed was twice 
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as fast and the operator immediately demanded a 100 
per cent increase in his wages. It was, of com-se, refused, 
and the man quit without notice. 

To further illustrate this point let us take a concrete 
example. We have a gear-cutting machine in use, in good 
repair and operating daily, doing a satisfactory quality 
of work. With this condition we determine, with a stop 
watch, a fair, yet fast, time for the manipulation of it by 
the operator. This includes the setting of the gears for 
indexing, speed of cutters, feeds, etc., also time for setting 
the cutters and work, and cutting the first one or two 
teeth. Obviously, the man should be well paid for living 
up to instructions, keeping his machine in good order 
and turning out satisfactory work. The time mentioned 
above, however, represents perhaps but one-tenth or less 
of the total time for the cutting of all the teeth. The 
machine runs for four or five hours with practically no 
attention, automatically doing its work, while the man 
is busy with other similar machines, or operating an adjacent 
machine of a different type. Now, to go a step further, 
time study determines a best speed and feed for the cutters 
and the operator is instructed to use these speeds rather 
than those he has been in the habit of using. The result 
is that gears will be cut in say 50 per cent less time than 
formerly; 10 per cent (or less) of this cut is due to the 
operator working (intermittently) at his maximum speed, 
and the balance, or 90 per cent of the saving is due entirely 
to the changes made by the management, including a 
higher speeding of the machine — changes with which the 
operator had nothing to do whatever, and which entail 
not one foot-pound of work on his part. In this case, an 
actual record, which may be taken as one extreme, we have 
a cut in labor cost for the job of nearly 50 per cent with 
only a small part of the saving going to the man, for the 
reason explained above. 

Another good example can be given of a job on the 
assembling floor; a crank shaft is being fitted to the frame 
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of a press. There is required for this operation but 0.25 
hour for two men, as compared to from six to eight hours, 
as formerly. This is due entirely to the fact that the frame 
is bored by a different method, on a different machine, 
and the hole is finally reamed to the nominal size with a 
tolerance of 0.001 inch; the shaft is ground accurately 
to within 0.001 inch of a definitely determined size, which 
is a few thousandths less than the nominal dimension of 
the hole. The result is an accurate and smooth bearing 
and an equally accurate and smooth shaft journal with a 
proper allowance between the two for a running fit. No 
scraping or hand work is necessary. Formerly the draw- 
ings required no definite limit of accuracy and the parts 
varied both in accuracy and alignment and quahty of 
finish. A great deal of hand fitting and scraping was 
necessary not- only to bring the parts into proper relative 
position and fit, but often to get the required surface 
finish; hence the labor wasted in doing over by hand what 
was supposed to have been already done by machine. 
Here again is another case in which the saving made was 
due entirely to conditions beyond the control or influence 
of the men on the erecting floor and involving no labor on 
their part. Hundreds of similar ones could be given. 
Under these circumstances it will be seen that there is no 
injustice to the man, for instead of working twenty to thirty 
times faster, as would appear on the surface, his speed is 
no greater and he is actually exerting himself less. 

The above examples illustrate one extreme wherein 
the production increase is air out of proportion to the com- 
paratively slight increase in the man's wages, a point much 
harped on by certain uninformed would-be critics. Now 
to take the other extreme. Let us take a purely manual 
operation, such as fitting up the parts for, and assembling 
a complete machine on the assembling floor. In the first 
place, the material is provided in the correct quantity and 
is piled ready to be worked on before the workman has 
anj^hing to do with the job. The machine work is \mder 
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better control, chiefly due to proper drawing and inspection. 
Clearances are allowed for; patterns have perhaps been 
altered to reduce the labor of chipping and fitting. Cer- 
tain troublesome cored holes have perhaps been enlarged 
or done away with; in the latter case, a clearance hole is 
drilled before the piece reaches the floor. Clearances 
between finished parts are allowed for on all fits, so that 
hand filing or scraping is reduced to a minimum, except 
where scraping is necessary to get a suitable bearing. 

So far the assembler has done nothing on the job, and 
therefore has had nothing to do with the preliminaries 
which have done so much to make his part of the job a 
great deal quicker and easier. This saving has been made 
in other departments, and that part of this saving due 
to the efforts of other workmen has been paid for in the 
form of a bonus. These preliminaries are often responsible 
for an assembling time being reduced 50 per cent or more 
with no extra effort on the part of the assembler. From 
this point on, however, the reduction in time is due solely 
to the man after he has been properly instructed as to how 
to best do his work. About the only mechanical assistance 
he has is that of the electric cranes. His physical strength 
and skill are responsible for fast time and good work. 
For this reason his percentage of bonus is higher than that 
for a machine man. Although he will not at first earn 
much, if any, more in bonus than a machine operator, he 
will eventually earn more, as he becomes used to looking 
ahead, working accurately, and making every move count. 
The assembler or hand worker has the advantage in this 
respect over the machine operator, as the latter is always 
more or less Umited in speed by his machine and tools. 
Therefore, if he is unusually strong and dexterous, he can 
accomplish more on the floor than on many classes of machine 
work, provided he is inclined to " hit the pace. " To 
sum up: an old assembling time of 125 hours, as compared 
to a new time of 30 hours, does not mean that a man or a 
group of men is working four times harder than before for 
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only 35 per cent increase in wages per hour. The true 
facts are that we can safely assume that 70 or 80 hours are 
saved by the firm by new and better methods at considerable 
expense. The man is hired and paid a day rate as a good, 
average, conscientious worker, for which pay we have a 
right to expect that under the new methods he will do the 
work in, say, 40 hours, and for the extra effort to meet 
30 hours, we increase his pay for the whole 30 hours from 
35 per cent upward, depending on the time he takes for 
the work. The balance of the saving belongs to the firm 
as additional profit and to pay for the expense of super- 
vision, etc., on this part of the work. Bonus rates are so 
figured as to rapidly increase the rate of compensation per 
hour as time is reduced. The unusually strong or dex- 
terous man is enabled to earn a high bonus by large pro- 
duction. Some bonus workers by unusual effort earn 60 
per cent to 80 per cent over and above their wages. The 
prices are rated to be within the reach of a good average 
man. 

I wish again to emphasize the point that a firm in the 
first place takes the initiative, carries the improvement 
through to a successful finish under more or less opposition, 
both from employees and outside interests, and often spends 
thousands of dollars before any appreciable return is 
realized. The firm assumes all the responsibility, the 
workman none at first. The details must be worked out 
carefully over a period of several years, and throughout 
this time the development must be carried on without 
demoralizing the business. It is for all this that the firm 
must be reimbursed, and it is also these things which are 
so prone to be overlooked by certain above-mentioned 
critics. The new organization in a going concern represents 
an investment just as much (or more) as so much plant, 
and will in itself yield a definite return. 

When a job has once reached that stage wherein a 25 
per cent to 40 per cent bonus is being earned, it can safely 
be left to take care of itself and attention given to other 
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jobs. Instruction cards similar to the one illustrated in 
Fig. 30 should be issued for each and every job as fast as 
possible. This applies to the different branches of the 
trades in the line of business under discussion, including 
assembling operations. 

Careful inspection is necessary, and intensive produc- 
tion must not be attempted until this feature is well estab- 
lished. Work must be done in accordance with the detail 
drawings and with the quality of finish and within the 
limits of accuracy indicated. It is interesting to note the 
great improvement being reaUzed in regard to the quality 
of the output under the present methods as compared to 
the old. The limits of accuracy indicated on all drawings, 
combined with rigid inspection, result in duplication of 
parts more nearly interchangeable, even though processed 
in record time, than will ever be possible otherwise. 

7-C. Pdece-work, Premium, Bonus, differential Rate and 
Differential Bonus Systems of Paying Wages 

The author believes that the employee should be gen- 
erously rewarded (in addition to his hourly rate) for close 
appUcation, following instructions, big output and good 
work. This extra remuneration should be forthcoming 
only when the quantity and quality of work warrant it. 
A man whose earning power is dependent on a scale of 
wages fixed by shop or local rule, is bound to follow the 
path of least resistance and will naturally adjust himself 
to his surrounding conditions. The result is a gradually 
decreasing standard of efficiency. Unless the workman 
is able to extend himself, follow the desires of his ambition, 
and be paid accordingly, he is doomed to a humdrum grind 
from which he is unable to escape. We buy material to 
a specified standard, also coal and other fuels; why not 
labor? We cannot afford, however, to pay the high effi- 
ciency price for a low output or poor quaUty. We must 
provide a means to get the results and then pay for them 
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ivhen we get them, and as we get them, not before or long 
after, and only when we get them. 

In my opinion profit sharing will never be able to solve 
the problem. A semi-annual or annual share in the profits 
of a business is too far removed and comes too infrequently 
to get the best results. These schemes are furthermore 
impracticable as they do not permit the rank and file of 
workers any say in the management of the business. The 
employee is not in a position to, nor is he trained, to take 
part in such responsibility. He should be able by his 
industry, headwork and the sweat of his brow to earn 
all that he is capable of earning without injury to himself 
or others. This does not mean that he is handicapped in 
the way of promotion. The contrary is true, and the 
opportunity is " always there " for the competent man. 
This extra pay should be his every pay-day, so that he can 
have in " cold cash " the reward due hin. The payment 
of this bonus on the regular pay-day has the effect of keep- 
ing before the man the fact that he has just recently accom- 
plished something for which he is being rewarded extra. 
He has something tangible as an incentive to maximum 
production and good work. The writer makes a practice 
of paying bonus in a separate envelope so that it may be 
kept separate from the regular wage and assist toward 
making the man realize he has something coming to him 
independently of his wages. 

There are now a number of men at the Ferracute works 
who have started savings-bank accounts with their bonus 
money, some of whom have saved every cent paid them as 
bonus. These men are profiting by this system and are 
being made better for it aside from the monetary factor. 
They feel that they have a certain direct interest in each 
job given them. They are stimulated to ejEcient work 
and take a pride in doing that work well. 

A man's individuality must be developed and broadened, 
not smothered and finally lost. Harmony and cooperation 
must join to promote the maximum efficiency and the pros- 
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perity of the individual. He must be given sufficient 
instruction and assistance in learning to perform his work 
well. Do not give him a new job and leave him to his own 
devices. He must have confidence in his superiors and 
the management must alwajrs stand ready to meet a deserv- 
ing and trustworthy man half-way. The management 
must be prepared to assume much more responsibility 
than ever before. The workman must be freed from doing 
many things previously forced upon him imder the old 
rigimey which details did not properly belong in the hands 
of a journeyman. This same statement has been made 
before in speaking of bosses and foremen, but it is equally 
true of the workers themselves. 

Soldiering must be broken up and combinations among 
the shop men to restrict output and make industrious 
workmen dissatisfied or inefficient must be stopped. Until 
this is done, injustice must prevail. A good man must by 
force of circumstances, when working under such adverse 
conditions, come down to the average efficiency of the rest 
of the shop force. There is no equity in a condition like 
this, and while it prevails the man and employer both 
suffer immensely as a result. The amazing part of it is 
that often neither one seems to realize that it is so. 

The employer must be prepared to pay generously 
for efficiency or he will not get best results. These results 
manifest themselves in various ways, chiefly maximum 
production, high wages (and hence satisfied employees), 
low costs, increased business, less permanent investment 
and satisfied customers. Cupidity on the part of the 
management is sure death to any scheme of wage payment, 
as it means trouble from the start. Pay well for what you 
get, biU be sure you get it. Having paved the way for some 
form of extra remuneration by perfecting those essential 
preliminaries which have been the subject of these pages, 
the form of this extra payment must be carefully considered. 
In the first place, each employee must be assured of a flat 
rate per hour for his time. It must be realized that what 
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the employer purchases (and what the employee has to 
sell) is Tune, not Output. It is the employer's right to 
utilize this time to the best advantage^ and to this end an 
extra reward is offered for following instructions and 
realizing certain standards of efficiency. If a man is paid 
good wages and is allowed by his employer to waste his 
time (and hence the employer's money) the employer is 
to blame and not the man. 

The piece-work system does not assure the employee 
a definite wage per hour. It also allows him to limit pro- 
duction, which he will invariably do if the piece rates are 
set too high, as they often are. The premium system 
offsets this objection by allowing the man a percentage 
of what he saves below a certain time limit. This time limit, 
however, is also often subject to the error noticeable in 
connection with piece-work. If mistakes are made when 
determining the rates, the men will either make imreason- 
ably large wages or limit their output to what they think 
the firm will stand without reducing the rate. Under 
these circiunstances, if they should produce to their max- 
imum, the employer soon decides that the rate must be 
cut down, which results in trouble. Past records of work 
that has been done are taken as a guide by which rates 
are set. These records are inadequate for several reasons. 
In the first place, they are more or less incorrect and the 
conditions under which previous work was performed are 
so variable as to be wholly misleading. This is due to 
lack of standards and the perfection of the essential pre- 
liminaries so that all conditions may be known and con- 
trolled and not guessed at. The judgment of a foreman is 
often taken as a basis for a piece or premium rate. This 
man's judgment is based on past experience and is bound 
to be far from correct because of his lack of training in 
analyzing a job into its elements. The men know this 
and govern themselves accordingly. In the case of the 
job referred to above, had the time been set from past 
practice, taking the best record of the job, it would have 
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been based on 4.3 hours per piece, instead of 2.3 hours. 
The result can be readily foreseen. The men would either 
.have had to earn unreasonable wages per hour or Umit 
the output. The employer would have been tempted in 
the first instance to reduce the rate, or he would have to 
lose by Umited production (with the accompanying loss 
of business) in the second. As soon as a rate is changed 
downward, trouble conunences. This should never be done 
so long as the piece remains the same or the tools or methods 
on which the rate was set remains the same. If one or 
more of these conditions change, however, it is perfectly 
fair to change a standard time and make a new rate. Under 
such conditions, there can, and will, be no objection from 
the employee so long as^his earnings per hour are not reduced. 
This rule applies to all forms of piece, premium, bonus or 
differential rate. After all, the success of failure of any 
one of these schemes of payment depends on the correct 
determination of the time the job should take. Too 
mul^h emphasis cannot be given the fact that an accurate 
analysis of each job into its elements, combined with an 
equally accurate time study with a stop watch and written 
instructions to control for the future all details of the work, 
must be made. This accurate analysis and time study 
is not conamonly done when setting piece or premium rates, 
hence the repeated failures of these systems of pajonent. 
The following diagrams are given to illustrate graphically 
the difference between the several well-known systems of 
reward mentioned above. 

In all cases the horizontal or base line represents time 
in hours and the vertical line represents dollars and cents 
(based on thirty cents per hour wage). The vertical 
distance from the base line (at Miy given hour) to the 
hypotenuse equals the total wage. The vertical distance 
from the base Une to the heavy black line represents (for 
the given time) the total amount received by the employee. 
The vertical distance between the diagonal (or day-wage 
line) and the heavy black Une represents in cents the extra 
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remuneration received by the employee over and above his 
wages. 

Fig. 31 represents the conditions usually found imder 
day work, as indicated by the heavy black line. The em- 
ployer gets all the gain or stands all the loss; the employee 
is in no way stimulated to increased effort. The result 
is a big variation in the times consumed on the same job for 



3.00 




Hours 



Fig. 31. — Diagram illustrating daywork method of wage payment. 



each different lot. Good foremanship has its good effect, 
but the tendency is toward a general lapse into inefficiency. 

Fig. 32 represents the piece-work line. As shown by 
the heavy line, the employee makes all the gain or loss. If 
the rate is too high, and it usually is, the result is sure to 
be a curtailment of output as any appreciable cut in the 
time means an inmxense increase in the total wage. 

Fig. 33 shows the premium line. On this basis reduction 
of time nets the employee part of the saving, the employer 
the balance. 
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Fig. 32. — Piece-work diagram. 
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Fig. 33. — Premium work diagram. 
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Fig. 34. — Gantt bonus diagram. 



aoo 




Fig. 35. — ^Taylor differential piece-rate diagram. 
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Fig. 34 shows the Gantt bonus Une. Here a definite 
percentage is paid for an accomplished task and for follow- 
ing instructions. The time at which bonus commences 
is carefully determined by analysis and time study. When 
all conditions are definitely imder control, this is imdoubt- 
edly an excellent method. 

Fig. 35 shows the Taylor Differential Rate, based, as 
is the Gantt bonus, on time study and absolute control 
of all conditions. In both of these systems of payment a 
big inducement is offered to the man for increased effort 
and TnRYiTniiTTi production. The shorter the time the greater 
the reward. This is also true of piece and premium work, 
but there are other serious objections due to the usual 
methods of setting the rates, as previously explained. 
The Taylor differential rate is imdoubtedly the best of them 
all when used imder the ideal conditions required by Mr. 
Taylor. In shops of medium size, say of 150 men or less, 
the cost of installation of the methods and the changes 
required to get these ideal conditions have long been con- 
sidered prohibitive by most manufacturers. There has 
been £m idea that only the large concerns were warranted 
in this outlay. Bearing in mind that considerable of the 
expense incident to the realization of maximum produc- 
tion, high wage and bonus payment lies in the standardiza- 
tion and re-speeding of all equipment under the highest 
development of this type of organization, it was desirable 
that some means be found to compensate for a less ideal 
condition without this great expense. As has been pre- 
viously stated, few firms are in position to make large out- 
lays for new equipment or for changes to existing plant. 
To meet this variation, Uable to occur in a less highly 
perfected organization than that advocated by Mr. Taylor, 
the author uses a scheme of differential bonus pajrment 
as shown by Fig. 36. The time the job should be done 
in is first determined by analysis and time study; the 
bonus is then added above the day-work line. No bonus 
is paid imtil a definitely determined time is realized, ^s 
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the time is reduced the bonus is increased. This scheme 
is less severe than the Gantt or Taylor method and meets 
the special conditions for which it was devised. 

7-D. The AUTHOR'S Method of Computing Differential 

Bonus 

The same percentage of wages is not paid as a bonus 
for all classes of work. An operation which is performed 
wholly by a machine should not be rated with as high a 
percentage of bonus as is one requhing great manual 
labor, combined often with exceptional skill. Where the 
machine is doing nearly all the work, the operator is not 
taxed any more when it is running fast or under an excep- 
tionally heavy cut (or both) than when it is doing much 
less work. In these cases 25 per cent to 35 per cent bonus 
is figured (depending on the class of work) for doing the job 
in the standard time. It is up to the operator to follow in- 
structions and perform the manual operations without loss 
of time and to keep his machine running up to the required 
speed, feed and cut. Work such as fitting up and assembUng 
requiring hard manual labor is based on 35 per cent to 50 
per cent bonus, or even more. 

Bonus chart 208, which has previously been referred 
to, is shown in Fig. 36. This is for a turning and threading 
(TN, TH) operation on a press shaft. This chart also 
shows a line representing the total manufacturing cost, 
using an overhead or burden charge (under the new methods 
and bonus) 25 per cent higher than the old burden under 
ordinary management. This increase in burden of 25 
per cent covers all the permanent increase due to the new 
method, including extra maintenance cost of certain equip- 
ment subject to greater wear and tear, etc. This ratio of 
new to old burden is based on actual records, although the 
amounts shown on the chart are altered. 

This chart is developed on the same basis as explained 
above for Figs. 31 to 35, inclusive, and the following explana- 
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Fia. 36. — Parkhurat difFcrential boaiiB. A small baaua is p&id when a given 
time is realized. This bonus rapidly increaeee as the time is reduced, 
and the employee has every incentive to do his work quickly and well. 
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tion in connection with the reference letters will make it 
easily understood : 

A. Amount paid the employee in wages and bonus; 

eighty-one cents for two hours' work. 

B, The height of the ordinates B represents the amoxmt 

of bonus at any given time below 3.35 hours at 
0.1 hour intervals. 
C Wages at two hours. 

D, Total manufacturing <;ost at the fast time of two 

hours, including wages, bonus and overhead. 
Note that this is SI. 31 and the man's hourly pay 
is 40.5 cents. 

E. Cost line imder new methods with high overhead. 

F. Cost line imder old methods with low overhead. 

G, Day work is but 30 cents per hour if the time per 

piece is more than 3.35 hours. 

H. Old manufacturing cost at the old average time of 
5.6 hours under day work. This is $2.80 and 
the employee received but 30 cents per hour. 

L. Old average labor cost at 30 cents per hour for wages, 
amounting to $1.68 for 5.6 hours. 

In making out this bonus chart, the maximum time at 
which bonus would be paid was fixed at 3.35 hours with 
a bonus of 7.6 cents. A good^man will do this job in from 
2 to 2.3 hours. At 2 hours the bonus is 21 cents, or about 
25 per cent of the wages of a 30-cents-per-hour man. For 
shop use, a table of figiu'es is made covering each specific 
job as explamed m Chap. VI. The example given in 
the chapter referred to is the same job which is shown 
diagrammatically in Fig. 36 and here explamed in detaU. 

The present production on this job, compared with the 
old average is 2.8 to 1; the new labor cost is 48 per cent 
of the old; the total manufacturing cost is 47 per cent of 
the old, notwithstanding it includes a 25 per cent greater 
overhead or burden, and the pay received by the man is 
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35 per cent greater. It should also be noted that this 
job is not an unusual one, picked out for example; the 
average of over 200 bonus jobs listed'in Chap. VI showed 
an increase in production over day work with a ratio of 
3.4 to 1. 



Bonus Paid for Labor as per Chart 16. Quantity 10, Job L3854. 

Finished September 9, 1911. 



Man No. 


Name. 


Rate. 


Hours 
Worked. 


Cent. Hours. 


Bonus. 


34 


Lord 


$.13 


205.5 


2671.5 


$11.31 


48 


Oldring 


.27 


57.1 


1541.7 


6.53 


51 


Collins 


.28 


24.6 


688.8 


2.91 


53 


Baker 


.17 


6.5 


110.5 


.47 


58 


Murphy 


.10 


257.1 


2571. 


10.88 


60 


Mclnnis 


.29 


248. 


7192. 


30.44 


64 


Barry 


.28 


22. 


616. 


2.61 


68 


Thomas 


.28 


1. 


28. 


.12 


79 


Bender 


.31 


315.1 


9768.1 


41.34 


82 


Coombs 


.27 


19.2 


518.4 


2.19 


91 


Plank 


.08 


29.2 


233.6 


.99 


94 


Lapp 


.27 


3.5 


94.5 


.40 


97 


Krause 


.39 


5.1 


198.9 


.84 


107 


MuUins 


.28 


2.3 


64.4 


.27 


111 


Stanage 


.17 


88.6 


1506.2 


6.38 


112 


Cobb 


.30 


8. 


240. 


1.02 


119 


Cravf ord 


.36 


4. 


144. 


.61 


126 


Simmons 


.32 


135.6 


4339.2 


18.37 


138 


O'Leary 


.35 


173.6 


6076. 


25.72 


140 


Jones 


.27 


. 11.6 


313.2 


1.33 


143 


Willett 


.31 


257.4 


7979 . 4 


33.77 


146 


Schmidt 


.31 


204. 


6324. 


26.77 


149 


Bush 


.33 

.28 
.09 


21.4 

317.7 

15.4 


706.2 

8895.6 

138.6 


2.99 


154 


Summers 


37.65 


162 


Donovan 


.59 


166 


Gaynor 

Totals 


.30 


33.5 


1005. 


4.25 






2467.0 


63964.8 


$270.75 



The author is not in favor of working men in gangs on 
bonus work except when it is absolutely necessary. The 
best results can be obtained by dividing the work up and 
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treating each individual's part of the job as a unit. This 
cannot always be done, however, especially on large and 
heavy work. Certain jobs that are handled as a complete 
imit, due to certain conditions, may also be successfully 
worked on the gang basis. The following record will 
illustrate how the bonus is divided in such cases. This 
job has been previously referred to m these pages. 

The above is an exact copy of the original record of 
the work'done on this job (L3854) covered by Bonus Chart 
16, except that the men's names and clock numbers have 
been changed so as not to divulge their respective rates per 
hour. Each man's share of bonus is computed by multiply- 
ing his Cent-Hours (obtained by multiplying his rate per 
hour by the number of hours worked by him on the job) 
by the Bonus Constant per Cent-Hour. This Bonus 
Constant per Cent-Hour is obtained by dividing the total 
bonus for the job by the total Cent-Hours; in this case the 
Constant is $0.004233. 

The average wage per hour on the above job was 25.9 
cents; the average bonus per hour nearly eleven cents; this 
€xtra remuneration in the form of a bonus of about eleven 
cents per hour is over 42 per cent of the average hourly 
rate under day work. The average total amoimt paid 
the employee including the bonus is about 36.9 cents per 
hour. Four years ago the average total amount paid the 
workmen on this job under day work was 22.7 cents per 
hour for 1,100 hours per machine. The present rate per 
hour is therefore over 62.5 per cent more than imder former 
day work. 

Large jobs on which bonus is to be paid to a nmnber 
of men require special attention daily. Aside from the 
extra supervision, the author has found that it is of prime 
importance to keep a bulletin posted in a conspicuous 
place in the shop showing the total hours consumed on the 
job to, and including, the previous day. This bulletin is 
changed every morning and enables the men to see just 
how many hours have been spent on the job. Few men 
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have any correct conception of time. This statement can 
easily be proved to the reader's satisfaction if he will attempt 
to estimate when one or three minutes has elapsed without 
looking at a timepiece. When the time is a matter of 
hours^ it becomes more important that the value of them 
be fully realized. 



CHAPTER VIII 

8-A. A CoNCBETE Example of the Course an Ordeb Takes from Its 
Possible Existence as an Inquiry to its Shipment Complete 

8-B. A Comparison of Some of the Results undeb Old and New 
Methods 

8^. Closube 

S-A. A Concrete Example ot the Course an Order 
Takes from its Possible Existence as an Inquirt 
TO its Shipment Complete 

The solicitation of orders is carried on by the sales 
department, the methods of which were described in some 
detail in one of the eariier chapters of this book. The 
securing of an order from a new customer should not mark 
the ending of a series of solicitation methods, but should 
mark the beginning of a new, profitable and permanent 
source of continued business. Satisfied customers are the 
best advertisement a firm can have. 

An inquiry is received for a machine as per a certain 
specification. The sales department immediately quotes 
the prospective customer by letter (by telephone or tele- 
graph, if the matter is urgent), and wherever possible 
arranges an interview for the engineer salesman. The 
first communication may not necessarily contain a complete 
quotation, especially if the inquiry is not absolutely specific. 
In such a case these points are settled personally by the 
representative. If the order is not secured immediately, 
the matter is followed up by the sales department. The 
correspondence file and the salesman's report file contain 
a complete record of the matter to date. The index to 
these two files is the solicitation record, by means of which 
every prospective customer is followed up until the order 

181 
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is placed either with ,the Ferracute Machine Company 
or a competitor. This modus operandi is repeated as new 
business can be created. If purchase has been deferred 
the matter is indexed for attention later. When the order 
is finally secured by the sales department it is visaed by 
an officer of the firm, who sees that the sales department 
has accepted satisfactory terms and that the customer's 
rating or credit is such as to warrant taking the business. 
The order is then passed to the chief clerk (general order 
clerk), who proceeds to issue the three copies required. 
The wording of the order is made as complete and specific 
as possible. One copy remains on the office file, one goes 
to the engineering room and one to the planning depart- 
ment. The engineering department, by consulting the 
records, or by correspondence with the customer, then 
proceeds to issue the necessary information to the planning 
department. This information is in the form of a blue- 
print material list and blue-print sketches or detail draw- 
ings. The production clerk on the receipt of his general 
order inmaediately indexes it in a 3x5-in. card file index 
imder the customer's name. This card states the date, 
order number, brief specifications of the order and the 
shipping date. The order is also scheduled on the machine 
(press) schedule^ Certain regular preliminaries are fol- 
lowed up by this schedule, which constitutes a graphical 
record showing the general condition of each machine 
order. Orders for work other than machines are similarly 
handled, except through another form of schedule. 

Orders^for dies, repair parts, etc., are built on the order 
number. Parts for stock are built on stock or " L " job 
numbers. Machines are built on '' M " job numbers and 
later transferred in a lump sum cost to the order number. 
If the work is to be done on other than the order number a 
job number is given to it. This job number is marked in 
red on the general order and all charges are made to this 
job number and not to the order number. The material 
list is then checked against the stores ledger and those 



'i*& 



EXAMPLE OF THE COURSE AN ORDER TAKES 183 

parts (if any) already finished and in stock are checked 
off on the material list. In such cases each item in stock 
is marked with the symbol IS, drawn from stores, charged 
to the job and put in boxes or on shelves pending their 
removal to the assembling floor. Those parts not yet in 
stock but in process on stock (L) jobs are marked with 
the job niunber, as L3061, etc. The remaining items 
are checked against the rough stores ledger, and the castings, 
forgings or other material on hand in their rough or semi- 
finished condition is noted. 

The production clerk, or his assistant, then proceeds 
to iss ue t he necessary castingjjiaichase. orders for castings 
required, stating the date the castings are to be delivered. 
One copy of the casting purchase order goes at once to the 
pattern foreman, who later marks on it, in the space pro- 
vided, the time and date the pattern leaves his department 
for the foundry. Material not on hand or in process, other 
than iron castings, is requisitioned by the production clerk 
on the purchasing agent. The requisition always states the 
date material is wanted and where it is to be moved upon 
its arrival. The purchasing agent promptly issues pur- 
chase orders for all material called for, specifjdng the date 
it is wanted at the works. Its destination in the shops is 
shown on the receiving clerk's copy of the purchase order. 
All purchase orders are scheduled and followed up (through 
the purchasing agent) by the schedule clerk. 

The next step is the analysis by the route clerk of each 
drawing of each piece which is to be made. The route 
clerk originates the schedule cost sheet which is kept up 
to date by the cost clerks. If the work is not standard and 
the drawing does not show the standard routing, the route 
clerk consults with the shop engineer. The route clerk 
issues the necessary work orders to each department having 
any work to do on any piece. This includes new patterns 
or pattern alterations. In the latter case two orders are 
issued to the pattern foreman; one to alter the pattern 
for the job in question and one to change it back to standard 



184 APPLIED METHODS OF SCIENTIFIC MANAGEMENT 

after coatings are made. Work on both work orders, includ- 
ing material, is charged to the job or order requiring the 
change. This method insures changes being charged to the 
order which originally required them, as well as the retum 
of all paitems to their original or standard condition. 

Each work order when issued has noted on it the bonus 
chart number and the instruction number, when such 
records are in existence. Otherwise the assistant super- 
intendent and shop engineer see that time studies are made 
or the times calculated from data already in existence. 
Work in the shop is then controlled by the order-of-work 
clerk, who arranges the work orders in the planning depart- 
ment and shop department route racks, to enable him to 
have the parts to be machined ready in time for the erecting 
floor. This time is determined at the daily factory board 
meetings or by the superintendent. The time that assem- 
bling is scheduled to start is determined by making proper 
allowance for the assembling gang to do their work prior 
to the shipping date. This, and other similar work, is 
charted well in advance, allowing plenty of time for con- 
tingencies or imforeseen delays. 

Before assembling is scheduled to start, as shown by 
the assembling chart, the order-of-work clerk makes a 
shortage Ust from the schedule cost sheet, if there are any 
parts not yet finished, to insure such delayed parts being 
brought through in time so as not to delay assembling. 
The initial movement of incoming material is controlled 
by the instructions on the receiving clerk's copy of the 
purchase and casting purchase orders referred to above. 
As each processing operation is completed, the work order 
is signed by the gang boss or foreman and passed to the 
move material boss. This work order has the additional 
function of a move order, as previously explained, and the 
move material boss is thus kept informed automatically 
and at once of all material to be moved. The inspector 
inspects the work done on the first piece, as well as in each 
successive piece of the entire lot, before the move material 
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boss moves it to its next destination. After the material 
is moved, the shop rack is adjusted and the work order 
mailed promptly to the planning department. The schedule 
boy sees that the planning department rack is cleared 
of the work order for the operatioii completed and the 
ti6xf-operation work order on this piece is moved upward 
into the next compartment. 

All work for stock is made in batches, and for the filling 
of orders, wherever possible. This cannot always be done, 
but the method greatly expedites the work besides reducing 
the clerical labor incident to much repetition. Time and 
material charges are posted daily by the cost clerks, from 
the job time cards, invoices and material cards. All 
planning department records are kept up to date, thus 
assuring the absolute control of all work in process from 
one central department. 

After the final assembling of a machine it is given a 
five hoiurs' running rest and its final inspection. If the 
product is of new design or special, it has such additional 
tests as may be required by the engineering room. It is 
then painted and turned over to the shipping clerk. The 
crates (or boxes if for foreign shipment) have been made 
in the meantime. The orders for this work are issued 
at the time the other routing is done (providing crates or 
boxes are not in stock) being considered as part of the 
processing work. The shipping clerk closes up the planning 
department copy of the general order and forwards the 
necessary bills of lading or other shipping documents to 
the counting room. If the invoicing is dependent on the 
cost of the job, or any part of it, the production clerk 
promptly closes the cost sheets and sends a memorandum 
of the simmiary of the cost to the secretary-treasurer. 
The production clerk sees to the correct closing of the cost 
sheets as well as the filing of a sunmiary of the cost for 
ready reference. When a cost is closed, all purchase 
orders, material cards and other charges are checked over 
carefully in connection with the material list and the 
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routing on the schedule cost sheet. This eliminates any 
chance of error and assures a complete and accurate cost 
record. 

&-B. A Comparison of Some of the Results under the 

Old and New Methods 

In Chapter VI a Ust (Table I) was given showing a 
number of operation times. Table II below is self-explan- 
atory. Averages rather than extreme figures are taken. 
A careful inspection of Table II will show that in many- 
cases the wage cost is not reduced in the same ratio as the 
hours consumed. This is due to two things. First, the 
new methods so control the division of labor that the man 
best fitted to do a job is selected for the job irrespective 
of his hourly rate. Some jobs previously done by a low- 
priced man are now done by a higher-priced help, in a 
much less time and more satisfactorily and at less cost. 
See Piece 18 in Table II. The old average wage per hour 
for 15.50 hours was 15.9 cents and the labor cost, including 
the old overhead charges, was $5,565. The new average 
wage per hour for 8.20 hours is 26.7 cents and the labor 
cost, including the new overhead charge, is $4,234. Second, 
all employees received a voluntary and unsolicited increase 
of about 1 1 per cent of their wages less than two years ago. 
Of course the bonus earned for efficiency further increases 
the hourly rate of all bonus workers. In other cases, 
work formerly done by the highest paid journeymen machin- 
ists is now done by apprentices, or men just out of their 
time not getting the highest journeyman's wage. An 
example of this will be found in reference to Piece 121, 
Table II. Here the old average rate was 24.4 cents per 
hour, giving a total cost, including the old overhead charge, 
for 2.50 hours of $1.11. The new time of 1.07 hours aver- 
ages 9.65 cents wage per hour, or a new cost, at the new 
overhead charge, of $0.2675 per piece. All grades of 
employees should be put on the kind of work which their 
experience and capacity fit them for. 
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TABLE II 
SoM£ Labor Cost Comparisons 

A record of 275 different press parts, on which individual costs have been obtained, 
showing the di£Ference in processing time and wages under the old methods, as compared 
to the present time and wages. These records extend back only to about the middle 
of 1908, previous to which time individual costs were not obtainable under the old 
system. These times represent all the labor necessary to finish one piece. 

In the case of " New Labor Costs," the wages shown always include any bonus earned 
by the workman, in addition to his regular wages. Less than one-half, however, of the 
operations necessary to process the pieces listed were on standard or bonus time. This 
list does not contain any assembling time costs, a few of which were given in Table I 
above referred to. 



Piece 


Old Labor Cost. 


Nxw Labob Cost. 


No. 


1 
Hours. 


Wages. 


Hours. 


Wages. 


1 


1.90 


$.454 


1.20 


$.320 


2 


4.20 


.930 


.80 


.217 


3 


3.07 


.743 


.75 


.211 


4 


3.68 


.905 


.93 


.253 


5 


3.70 


.980 


1.98 


.527 


6 


5.35 


1.375 


4.16 


.591 


7 


4.70 


1.170 


1.15 


.307 


8 


4.00 


.946 


3.33 


.845 


9 


2.87 


.460 


1.30 


.328 


10 


3.75 


.855 


1.79 


.400 


11 


3.75 


.533 


1.72 


.475 


12 


4.80 


OAA 


3.30 


.770 


13 


6.60 


1.162 


4.10 


.891 


14 


8.88 


1.665 


4.45 


1.177 


15 


10.50 


2.240 




6.08 


1.650 


16 


7.20 


1.287 


4.46 


1.031 


17 


10.50 


1.975 


5.40 


1.262 


18 


15.50 


2.465 


8.20 


2.184 


19 


.25 


.045 


.18 


.034 


20 


1.05 


.220 


.52 


.118 


21 


.50 


.099 


.44 


.126 


22 


.50 


.113 


.33 


.066 


23 


.96 


.189 


.51 


.113 


24 


.33 


.057 


.13 


.040 


25 


.27 


.066 


.09 


.018 


26 


.29 


.065 


.13 


.034 


27 


.41 


.097 


.12 


.025 


28 


.36 


.082 


.19 


.047 


29 


.71 


.193 


.24 


.064 


30 


5.54 


1.241 


3.31 


.792 


31 


6.60 


1.555 


3.92 


.816 


32 


7.80 


1.556 


3.40 


.687 


33 


9.10 


2.405 


3.70 


.673 
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TABLE II— Continued 





Old Labor Cost. 


Niw Labob Cost. 


Piece 






No. 












Hours. 


Wages. 


Hours. 


Waget. 


34 


1.50 


.300 


.68 


.098 


35 


.97 


.150 


.55 


.086 


36 


3.15 


.624 


1.25 


.245 


37 


1.00 


.182 


.60 


.084 


38 


4.00 


.621 


1.61 


.293 


39 


1.23 


.200 


.81 


.162 


40 


2.30 


.517 


1.52 


.299 


41 


1.50 


.196 


1.00 


.173 


42 


4.25 


.813 


1.84 


.291 


43 


3.88 


.520 


1.18 


.279 


44 


5.57 


1.247 


2.70 


.480 


45 


3.15 


.750 


1.50 


.211 


46 


2.25 


.463 


.65 


.160 


47 


2.14 


.550 


.76 


.156 


48 


2.00 


.521 


1.16 


.239 


49 


3.30 


.845 


1.60 


.310 


50 


4.15 


1.065 


1.42 .275 


51 


1.60 


.193 


.73 


.071 


52 


2.22 


.457 


1.15 


.105 


53 


2.50 


.420 


1.56 


.285 


54 


1.57 


.248 


.46 


.120 


55 


2.10 


.437 


.95 


.245 


56 


.22 


.027 


.03 


.004 


57 


.11 


.017 


.024 


.001 


58 


2.88 


.543 


1.58 


.273 


59 


3.50 


.740 


2.24 


.394 


60 


4.18 


.900 


2.50 


.585 


61 


2.80 


► .749 


1.45 


.348 


62 


4.20 


1.017 


1.60 


.163 


63 


5.32 


1.207 


1.04 


.310 


64 


4.80 


1.180 


1.00 


.464 


65 


9.50 


2.543 


1.90 


.457 


66 


2.57 


.365 


.89 


.113 


67 


2.60 


.360 


.76 


.107 


68 


3.14 


.380 


.99 


.108 


69 


2.77 


.478 


.86 


.156 


70 


1.52 


.373 


1.06 


.127 


71 


4.70 


.475 


1.68 


.184 


72 


.38 


.468 


.07 


.013 


73 


81.50 


19.440 


47.10 


13.778 


74 


75.50 


18.200 


35.50 


9.^&0 


75 


5.36 


1.210 


1.78 


.264 


76 


5.17 


.914 


1.76 


.372 
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TABLE II— Continued 





Old Labob Cost. 


Nbw Labor Cost. 


Piece 






No. 


Hours. 


Wageji. 


Hours. 


Wages. 


77 


6.78 


1.630 


1.74 


.329 


78 


11.85 


2.830 


1.86 


.435 


79 


9.25 


2.186 


2.34 


.331 


80 


4.60 


1.190 


2.73 


.615 


81 


6.57 


1.513 


.94 


.596 


82 


6.25 


1.173 


1.60 


.826 


83 


6.12 


1.516 


1.90 


.940 


84 


7.57 


1.965 


2.72 


1.230 


85 


12.50 


3.110 


2.31 


1.260 


86 


10.75 


3.040 


4.83 


1.790 


87 


14.70 


3.410 


4.83 


1.204 


88 


15.30 


2.903 


4.44 


1.283 


89 


12.10 . 


2.480 


4.68 


1.496 


90 


15.40 


3.455 


6.60 


1.649 


91 


10.50 


2.730 


3.58 


1.055 


92 


18.25 


4.550 


6.70 


1.737 


93 


9.37 


1.655 


4.66 


1.325 


94 


28.00 


6.090 


9.47 


2.420 


95 


11.10 


2.910 


6.65 


1.660 


96 


14.62 


4.215 


7.93 


2.280 


97 


32.70 


7.150 


11.10 


3.200 


98 


33.10 


7.780 


19.99 


5.295 


99 


31.00 


7.275 


16.70 


4.187 


100 


56.00 


12.310 


21.90 


5.605 


101 


71.50 


16.020 


39.40 


10.624 


102 


6.68 


.893 


1.77 


.423 


103 


29.27 


6.787 


14.47 


4 . 123 


104 


34.42 


6.947 


16.32 


4 . 540 


105 


64.02 


11.786 


17.50 


6.310 


106 


67.15 


14.742 


21.07 


6.601 


107 


82 . 75 


20.690 


28.70 


7.967 


108 


22.08 


4.013 


16.46 


2.857 


109 


39.75 


9.780 


26.00 


4.514 


110 


2.83 


.227 


1.25 


.337 


111 


1.92 


.479 


.85 


.265 


112 


1.45 


.147 


.84 


.245 


113 


7.75 


1.965 


.72 


.266 


114 


4.40 


.470 


1.08 


.172 


115 


9.87 


2.410 


1.67 


.421 


116 


4.81 


.352 


1.86 


.551 


117 


1.42 


.156 


.92 


.226 


118 


1.37 


.150 


.90 


.105 


119 


.96 


.269 

1 


.65 


.079 
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TABLE II— Continued 



Piece 


Old Labob Cost. 


Nkw Labor Cost. 


No. 












Hours. 


Wages. 


Hours. 


Wages. 


120 


1.23 


.157 


.82 


.071 


121 


2.50 


.610 


1.07 


.103 


122 


2.37 


.280 


1.06 


.085 


123 


1.54 


.373 


1.17 


.224 


124 


.18 


.037 


.06 


.006 


125 


3.45 


.603 


.23 


.470 


126 


3.75 


.700 


.21 


.464 


127 


5.13 


.930 


2.95 


.649 


128 


8.02 


1.917 


2.78 


.531 


129 


5.60 


.987 


1.63 


.456 


130 


5.47 


1.309 


1.63 


.422 


131 


8.72 


2.060 


2.11 


.504 


132 


10.02 


2.300 


1.83 


.461 


133 


9.87 


2.150 


2.37 


.594 


134 


12.13 


2.830 


5.47 


1.074 


135 


.95 


.185 


.14 


.033 


136 


.38 


.089 


.23 


.055 


137 


.43 


.073 


.30 


.064 


138 


.64 


.266 


.20 


.045 


139 


1.41 


.351 


.45 


.114 


140 


.05 


.004 


.008 


.0005 


141 


.50 


.080 


.10 


.013 


142 


.48 


.090 


.13 


.019 


143 


6.41 


.888 


1.72 


.451 


144 


5.12 


1.160 


1.27 


1.940 


145 


5.50 


1.221 


1.26 


.326 


146 


8.50 


1.830 


2.06 


.446 


147 


9.12 


2.270 


2.60 


.348 


148 


2.37 


.325 


.83 


.135 


149 


1.62 


.180 


1.11 


.297 


150 


2.15 


.560 


1.70 


.428 


151 


23.44 


5.975 


5.77 


1.691 


152 


20.62 


4.765 


7.40 


1.585 


153 


16.75 


4.410 


8.30 


1.951 


154 


16.62 


3.795 


9.80 


2.133 


155 


8.44 


1.916 


2.93 


.562 


156 


5.30 


.918 


3.13 


.688 


157 


9.87 


2.585 


3.91 


.886 


158 


7.84 


1.922 


2.19 


.361 


159 


8.02 


1.839 


2.13 


.434 


160 


10.60 


2.135 


1.70 


.435 


161 


11.33 


2.831 


3.34 


.690 


162 


13.81 


3.352 


5.24 


1.046 
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TABLE U'-ConHnued 





Old Labob Cost. 


Nbw Labor Cost. 


Piece 






No. 












Hours. 


Wages. 


Hours. 


Wages. 


103 


14.16 


2.426 


9.75 


1.976 


164 


30.20 


7.374 


9.87 


2.453 


165 


34.10 


6.193 


11.35 


2.747 


166 


23.10 


5.294 


10.16 


2.245 


167 


33.25 


6.855 


20.40 


5.272 


168 


46.75 


6.610 


16.30 


4.815 


169 


3.53 


.648 


1.26 


.258 


170 


16.75 


3.440 


6.75 


1.394 


171 


27.12 


5.940 


6.00 


1.443 


172 


33.82 


7.299 


6.52 


2.070 


173 


36.05 


8.728 


7.87 


1.860 


174 


37.13 


7.625 


14.13 


2.895 


175 


29.87 


6.155 


16.05 


3.315 


176 


10.32 


2.548 


3.88 


1.235 


177 


.175 


.037 


.033 


.004 


178 


.825 


.127 


.185 


.044 


179 


.69 


.125 


.30 


.065 


180 


1.02 


.172 


.29 


.063 


181 


1.02 


.140 


.35 


.078 


182 


1.54 


.271 


.29 


.083 


183 


.72 


.124 


.58 


.116 


184 


11.05 


2.890 


6.34 


2.400 


185 


12.25 


3.101 


6.49 


2.768 


186 


14.57 


3.952 


7.28 


2.927 


187 


28.00 


6.850 


12.72 


4.605 


188 


16.62 


3.880 


6.44 


2.484 


189 


17.22 


4.227 


6.71 


2.599 


190 


32.87 


8.380 


8.43 


3.162 


191 


23.95 


6.195 


10.57 


3.886 


192 


37.75 


9.585 


17.48 


4.768 


193 


35.65 


8.515 


27.50 


8.425 


194 


3.73 


.938 


1.45 


.354 


195 


2.75 


.680 


1.01 


.217 


196 


3.86 


.947 


1.90 


.462 


197 


5.65 


1.357 


1.44 


.332 


198 


9.05 


1.998 


1.98 


.515 


199 


7.35 


1.366 


3.25 


.572 


200 


6.15 


1.523 


3.60 


.768 


201 


.70 


.150 


.52 


.120 


202 


.60 


.168 


.29 


.020 


203 


.54 


.119 


.13 


.013 


204 


.92 


.236 


.24 


.026 


205 


.66 


.183 


.31 


.081 
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TABLE II— Continued 





Old Labob Cost. 


Nkw Labob Cost. 


Piece 






No. 


Houn. 


Wages. 


Hours. 


Wages. 


206 


1.04 


.203 


.44 


.033 


207 


8.80 


2.070 


5.25 


1.430 


208 


3.25 


.600 


1.80 


.249 


209 


2.29 


.275 


.78 


.104 


210 


1.62 


.165 


1.12 


.044 


211 


2.16 


.298 


1.74 


.240 


212 


1.62 


.293 


1.00 


.160 


213 


2.16 


.266 


1.36 


.144 


214 


1.33 


.213 


1.00 


.180 


215 


8.80 


2.070 


5.25 


1.064 


216 


6.15 


.813 


3.82 


1.032 


217 


6.85 


1.512 


4.08 


1.190 


218 


9.65 


1.482 


5.70 


1.429 


219 


4.60 


.609 


1.07 


.257 


220 


3.90 


.737 


1.12 


.347 


221 


7.60 


1.507 


1.64 


.573 


' 222 


9.30 


2.324 


1.64 


.554 


223 


11.25 


2.660 


2.27 


.755 


224 


7.62 


1.635 


2.75 


.571 


225 


15.91 


3.840 


10.56 


2.243 


226 


3.15 


.772 


1.88 


.383 


227 


6.00 


1.359 


1.92 


.430 


228 


5.81 


1.340 


2.52 


.*jOij 


229 


7.75 


1.652 


2.98 


.613 


230 


.64 


.141 


.56 


.112 


231 


1.02 


.225 


.46 


.120 


232 


2.07 


.528 


.51 


.136 


233 


4.00 


.666 


1.03 


.181 


234 


4.75 


.660 


1.19 


.250 


235 


5.16 


.792 


1.42 


.217 


236 


3.61 


.895 


1.54 


.279 


237 


.13 


.021 


.10 


.019 


238 


13.25 


2.865 


7.17 


2.161 


239 


22.00 


5.560 


4.49 


1.510 


240 


12.85 


2.963 


8.60 


2.307 


241 


.39 


.091 


.35 


.093 


242 


.55 


.152 


.39 


.101 


243 


.50 


.135 


.22 


.057 


244 


.57 


.149 


.37 


.089 


245 


2.95 


.429 


1.10 


1.963 


246 


3.25 


.800 


1.17 


.229 


247 


3.69 


.638 


1.21 


.288 


248 


3.42 


.577 


1.25 


.312 
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TABLE II— Con/tnwed 



Piece 


Old Labor Cost. 


New Labob Cost. 


No. 


Hours. 


Wagea. 


Hours. 


Wages. 


249 


4.96 


.886 


1.92 


.403 


250 


6.25 


1.162 


2.45 


.614 


251 


6.18 


1.530 


2.44 


.562 


252 


1.30 


.174 


.40 


.047 


253 


2.00 


.250 


1.56 


.186 


254 


2.21 


.314 


.56 


.077 


255 


1.97 


.292 


.62 


.102 


256 


1.40 


.298 


.61 


.058 


257 


2.12 


.515 


1.36 


.237 


258 


.09 


.009 


.015 


.0025 


259 


12.29 


2.814 


4.07 


1.047 


260 


.53 


.123 


.30 


.056 


261 


1423.00. 


323.020 


332.20 


112.113 


262 


335.00 


91.850 


242.20 


63.750 


263 


3.35 


.783 


1.42 


.287 


264 


5.00 


1.115 


3.21 


.853 


266 


2.77 


.428 


.63 


.a56 


266 


2.25 


.385 


.85 


.225 


267 


4.93 


.347 


1.54 


.169 


268 


5.12 


1.060 


3.60 


.669 


269 


2.75 


.388 


1.59 


.170 


270 


43.25 


9.485 


19.70 


4.015 


271 


1.45 


.154 


.86 


.197 


272 


2.05 


.390 


.72 


.170 


273 


3.85 


.791 


1.79 


.372 


274 


1.32 


.303 


.55 


.125 


275 


.47 


.108 


.15 


.039 


Tot-Alfl . . . 


4280.00 hrs. 


$973,806 


1625.065 hrs. 


$452.4265 



The new average time consumption averages but 38 
per cent of the old and the new average wage cost, includ- 
ing what bonus was paid, is but 46.5 per cent of the old. 
The total new cost of the pieces listed above, exclusive 
of material, and based on an overhead charge (or burden) 
25 per cent greater than was used when figuring the old 
cost, is but 47 per cent of that old cost. 

A more general comparison of conditions under the new 
methods is shown graphically by the chart shown in Fig. 
37. The reference letters at the right are explained in the 
caption below the figure. The straight lines are drawn 
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Fio. 37. — Production, wage, expense and cost chart, on percentage basis. 

A. Average production on all bonus operations (1911) as compared to day work production early in 1900. 

B. Average production on parts finished complete ready to AS, and on which part of the work was done 

under day work; the balance (less than 50 per cent) was done on standard time and differential 
bonus. Same period as A. 

C. Production curve for the entire plant output per productive hour. This includes productive labor 

in drawing and pattern rooms, as well as all the manufacturing departments, for years 1906 to 1911, 
inclusive. Not corrected to compensate for difference in costs, prices, etc. 

D. Average wage paid workman throughout the entire works per proauctive hour, 1906 to 1911, inclusive. 
B. Showing permanent difference in operation and maintenance expense due to the increased cost of 

modern management from early in 1907, when improvements started, to 1911, inclusive. 
F, Basis of comparison, starting with 1906, a most prosperous ^ear. The class of work then was almost 

identical with that of 1911, although, due to adverse business conditions, the plant was not working 

to full capacity as was the case in 1906 and most of 1907. 
O. Cost, exclusive of material, of parts represented by line B. 
NOTB. During the first ten months of 1911 the time taken to fill all press orders has averaged leas 

than 10 per cent more than the time asked when order was received, including Sundays and hoUdayB. 

194 
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to represent the relation between the figures of early 1909 
and the latter part of 1911. Attention is called to curve 
Cy which is somewhat misleading without explanation. 
This curve would represent a higher amount were correc- 
tions made to compensate for the difference in values of 
the present production as compared to the old. Selling 
prices, which represented the chief basis used in computing 
production, are, in many cases, from 10 per cent to 20 
per cent lower than was the case in 1906. The production 
cost on stock articles is also much less. Considering all 
differences and compensating for them would show the 
actual 1911 production for the entire plant to be nearer 
200 per cent of that of 1906, instead of 171 per cent, as 
shown. An additional handicap to be considered is the 
fact that all of these gains have been made during an imusual 
period of continued business depression following the panic 
of late 1907 and 1908; and even now the plant is not work- 
ing to anywhere near its new capacity. 

8-C. Closure 

In the preparation of these pages the author has endeav- 
ored to make them of practical value to the business man. 
Keeping this pomt m mind, he has refrained from trying 
to cover much general ground, but has taken one entire 
organization and described its working in some detail as 
an illustration throughout. 

The organizing engineer has before him an educational 
proposition. He must often combat diplomatically the 
old tradition founded on years of practice. He must con- 
tend with the most difficult factor of all — human nature. 
He will meet many people " from Missouri," who must 
be shown to be convinced, and even then some will not 
be inclined to believe the evidence of their own eyes. The 
reorganization of a plant and the installation of the Science 
of Management is the work of several years. It cannot 
be hurried, and the mere waving of a wand is not sufficient 
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to get results. Improvements must be made slowly and 
each step carefully planned. Each feature must be in 
thorough running order and in harmony with what has 
already been done before a new step is taken. Obstacles 
must be overcome and smoothed out and not dodged, .to 
come up again later, often with fatal results. A con- 
siderable period of time must elapse before much return 
will be reaUzed from the new methods. It may take 
several years before the new order of things is in sufficiently 
complete working order to run smoothly. This is especially 
true in a shop which has previously been run without any 
systematic way of doing things. In such a case not only 
must modem methods be started, but nearly every one 
must be slowly taught how to he systematic. When the 
habit of being sjrstematic has to be estabhshed, it is a 
much longer and more difficult job than where it is a case 
of simply changing over from a system to scientific methods. 

The owners and directors must first satisfy themselves 
that they are in accord with the new principles of manage- 
ment. They should investigate it thoroughly and famil- 
iarize themselves with it sufficiently to be prepared to 
intelligently and firmly give it their whole support, bearing 
in mind always that time is one of the chief essentials. If 
at the end of the first year they can see little or no improve- 
ment, they will do well to compare conditions carefully 
and take a calm survey of the foundation which they will 
find has been laid. This will be chiefly manifested by the 
evidence of a harmonized organization learning to stand 
on its own feet. Other features will be found which are 
beginning to quicken and strengthen the pulse, so to speak, 
of the entire business. Later, many petty complaints, 
delays, annoyances, misunderstandings and general ineffi- 
ciency will be seen to be gradually giving place to a new and 
dominating element of confidence and cooperation. 

As old traditions are overcome and replaced by the new 
principles, evidences of individual worth and capacity that 
have been in many cases lying dormant will begin to take 
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form and develop. As adequate and necessary recorder^^ 
are compiled and the means of perpetuating them are per- 
fected, a gradual increase in production and decrease in 
costs will be noticed. As soon as the conditions permit, 
initiative and good performance of one's work on the part 
of the individual will be recognized in the form of extra 
remuneration. At this stage the improvement will be fast 
and every gain will be a permanent one. 

It is misleading and most unfair to make comparisons 
too early and expect quick results. All comparisons must 
provide for corrections to balance the difference in the 
product, both as to type, size and kind, and the ratio of 
each to the other. Unusual business conditions must be 
considered, as well as the conditions of both the material 
and labor markets. The effect of the development of new 
hues must also have due consideration, especially as this 
will often have a marked effect on the operation and main- 
tenance expense. 

In the writer's opinion the psychological part of this 
problem is of prime importance, and to him is most inter- 
esting. When dealing solely with material and inanimate 
things, it and they can be formed and molded at will. A 
httle precaution will ensure their remaining in exactly the 
condition in which they are left. The human side of the 
problem, however, is much different. The mental develop- 
ment as well as the attitude of each one with whom the 
organizer is brought in contact must be treated, developed 
and so controlled, through each person's own individual 
desire for the best, as to net the greatest results. To-day 
the problem is apparently solved; to-morrow, instead of 
beginning where we leave off to-night, we may have to 
start over again, perhaps from another viewpoint. What 
can be accomphshed with (and for) one person to-day 
may not be possible with another (even in the same shop 
and sometimes on the same job) for months. This variable 
is one of the features largely responsible for the length of 
time often necessary to reorganize a plant. 
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Some manufacturers thoroughly m sjrmpathy with 
modem methods are prone to refram from their adoption 
for fear of antagonizing the present employees. This feel- 
ig is entirely unwarranted if proper care is taken in then 
selection of a competent expert adviser who is familiar with 
all sides of the problem, and who knows how to overcome 
any diflBculties which may arise. The reader is again 
cautioned against experimenting with novices in the art 
of management. The author concludes with expressing 
the hope that those in charge of affairs who have read 
these pages will awaken to the signs of the times and 
through the Science of Management reaUze for their 
employees and themselves a new era of harmony and co- 
operation, combined with greater efficiency and prosperity, 
both individually and collectively. 



APPENDIX 



Organization Record, Ferracute Machine Company, Commencing 

May, 1907 

1. The object of this Organization Record is to furnish 
a copy of each Form used in the Reorganization Work no^ 
under way, with a complete description and explanation of 
each. Copies of all instructions will also be published 
as they may be issued from time to time. 

2. Each member of the Ferracute Machine Co. will 
have his duties and responsibihties fully planned and 
determined. Fully detailed instructions of such will be 
handed him, and at the same time a true copy will be 
inserted in the Organization Record Book. All persons 
or departments affected or interested directly in such changes 
will be suppUed with copies of such instructions. 

3. It is desired that all Employees, but particularly 
those in the Office, or at the Head of a Department, shall 
familiarize themselves with the new Organization as it 
develops. The Organization Record Book will be kept in a 
conspicuous place in the OflBce to afford ample opportimity 
for this purpose. 

Note. — ^The following pages contain some of the more 
important instructions. The arrangement will also serve 
to show how the above record is made up, though the most 
of them have been condensed. 

199 
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II 

Duties of the Vice-President and Assistant Manager 

1. As shown by the Organization Chart, the Vice- 
president and Assistant Manager is next in authority to 
the President and Manager and assumes the latter's duties 
when he is absent. The specific duties of the Vice-president 
and Assistant Manager are as follows : 

2. See that all instructions, rules and regulations are 
strictly adhered to. 

3. Pay special attention to the cleanliness (inside and 
out) of the entire company property wherever located, and 
see that it is kept in the best possible condition, particularly 
from a sanitary standpoint. 

4. Keep in close touch with the correspondence (espe- 
cially the incoming mails) in conjunction with the Secretary- 
treasurer, and as far as possible relieve the President and 
Manager of routine work in connection with the smaller 
and less important details of the business. 

5. Keep an accurate record of all complaints about 
faulty material or workmanship, or orders incorrectly 
filled, etc., and show by a detailed monthly list the expense 
the Company is put to thereby. This matter should be 
taken up in detail at the Foremen's fortnightly meeting 
and each item traced to the individual responsible. The 
result will be that soon no one will want any subject of this 
kind brought up in the presence of the others if it can 
possibly be avoided. Every one is thus prompted to do 
his best to always guard against errors and faulty work. 

6. Follow daily the list of uncompleted orders and see 
that each department does its share in bringing work 
through to completion as scheduled. This should be fol- 
lowed up through the Superintendent and each and every 
delay or failure to " make good '' must be investigated and 
the necessary steps taken to correct the trouble permanently. 

7. Attend the Factory Board meeting held at 8 a. m. 
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every day except Saturday. All matters pertaining to 
shop routine and current or other company business should 
be brought up for discussion and planning at these meetings. 

8. Analyze the cost of all special or odd work as soon 
as it is completed and keep it tabulated by order and item 
number for ready reference. This also applies to all 
work on which we do not make at least 10 per cent profit, 
as well as those jobs sold at a loss. The standard and nearly 
standard line will practically take care of itself imder the 
ispecial following up it receives from the Assistant Super- 
intendent, in connection with bonus, but this should also 
be closely watched as part of these instructions. The 
above table should always be kept up to date as a ready 
reference for the Secretary-Treasurer and sales department. 

9. Immediately after the first of each month make a 
list (arranged so as to be easily compared) of items in 
both Business and Shop Keeping expense (which figures 
can be obtained from the Production Clerk) and by a 
-close analysis of each and every item in conjunction with 
the Superintendent note all items that are running up. 
Also note all items that can be reduced (and by how much) 
without impairing the efficienqj of the plant. Each item 
should be taken up with those whom it is directly up to 
reduce such expense. This is a very important matter 
and if properly followed up will net big savings in a year. 
Insist that every one curtail his expense items in accord- 
ance with arrangements made after it has once been 
agreed that such saving can be effected, and accept no 
excuses when it is not accomplished. About, or good enough, 
has no place in our vocabulary. 

10. See that the Planning Department monthly report 
is forthcoming each month and that the Secretary-Treasurer 
issues a complete monthly statement of the business show- 
ing the profit or loss for the preceding month, as well as 
the amoimt of profit for the fiscal year to that date. 

11. Make an analysis of the above statement each 
month in conjunction with the President and Manager 
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and Secretary-Treasurer so that immediate steps may be 
taken to stop losses if they occur, or to increase the profits 
or earning power of the plant. The tabulated costs referred 
to in Paragraphs 8 and 9 will be a valuable reference at 
this monthly consultation. The expense rate should be 
fixed at this meeting and raised or lowered to suit conditions. 
12. Keep in general but close touch with all departments 
of both office and shops, study conditions, and get familiar 
with the work and personnel. Make written recommenda- 
tions periodically, say twice a month, pertaining to better- 
ments your authority as Vice-President and Assistant 
Manager does not permit you to make directly. 



Ill 

Superintendent's Instructions 
Explanation of Shop Organization 

1. The Superintendent is in absolute charge of all 
departments of the Works outside of the office; these depart- 
ments at present consisting of (as will be seen by referring 
to the Organization Chart) the following: 

Planning Department. 
Pattern Shop. 
Pattern Stores. 
Carpenter Shop. 
Power Plant. 
Forge Shop. 
Stores. 
Pre^ Shop. 
Die Shop. 
Tool Room. 

2. The Organization Chart shows the subdivision of 
the various above mentioned departments, showing clearly 
the line of authority from the Superintendent down through 
the Planning Department to the various manufacturing 
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departments. The various department heads^ foremen 
and gang bosses are named and the limits of authority 
shown. 

3. The Organization Chart furthermore shows who are 
responsible to the various gang bosses, foremen and depart- 
ment heads, who in tmn are responsible to the Superintend- 
ent. Also what machines, tools, etc., are in charge of the 
various foremen and gang bosses. 

Superintendent's Duties 

4. The superintendent's duties either personally or 
through the Assistant Superintendent, are to see: 

5. That the organization as far as it affects the works 
is being strictly adhered to and is working smoothly. 

6. That the various Department Heads all have instruc- 
tions in typewritten form, are foUowmg absolutely these 
instructions, and are keeping their work up to date. 

7. Paragraph 6 applies particularly to the Planning 
Department, in which all stores, time keeping and costs 
micst be daily completed to the night previous. 

8. That proper discipline is maintained by the various 
foremen and gang bosses and that they all work in harmony 
for the Company^ s interests. 

9. That at least every two weeks a Foremen's meeting 
is held {with Assistant Superintendent present) to further 
their mutual understanding of the Company's policy as it 
affects them and to carefully plan in their presence and with 
them the work in process for the ensuing two weeks, so that 
their efforts may be directed to the same end and so obviate 
all misimderstandings. 

10. The further object of this Foreman's meeting is to 
record suggestions for improvements for the general better- 
ment of the shop conditions, methods, etc., and to cultivate 
a feeUng of personal interest and responsibihty among the 
various gang bosses and foremen whose intimate knowledge 
of many of the details in connection with their tools and 
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equipment especiaUy fit them to bring these matters up 
for general discussion. 

11. Furthermore, matters of general pride such as the 
volume of business being handled and reduction of cost, 
the practical advantage of bonus system and time studies, 
etc., can be brought up in these meetings and the Foremen 
kept posted and enUghtened in regard to such matters 
as above. This will give them a better understanding of 
these subjects, so instructing and helping them in the per- 
formance of their duties, through a clear imderstanding 
of the objects to be aimed at. 

12. That plant, factory and other property is maintained 
in an Al state of repair and is at all times imder proper 
protection both from fire and vandalism and as far as pos- 
sible from the elements. 

13. That the shop rules are rigidly enforced. 

14. The Superintendent shall keep a list or schedule 
of orders. This Ust to show two to four weeks prior to the 
delivery dates of the various orders what machines, etc., 
are planned, and for what deliveries, to enable the various 
parts, etc., to be made ready for the erecting floor in time 
to ship on the date promised. In this connection it is best 
to allow several days' leeway to allow for unforeseen delays. 
See Press Schedule, Fig. 13, Chapter IV, and Erection 
Chart, Fig. 23, Chapter VI. 

15. Daily references to the above mentioned list will 
help to plan work on the erecting floor well ahead and will 
also enable the Superintendent to notify the Secretary 
when he sees that a delivery date cannot be met. 

16. The detail work in connection with following the 
above orders is up to the Order-of-Work Clerk. 

17. In naming deUveries on other than standard (or 
nearly so) work, consult with the Engineering Department 
about time required for designing and when the larger 
part of the information will be forthcoming; after which 
the time required by the various manufacturing depart- 
ments can be closely estimated and delivery date determined. 



APPENDIX 205 

18. The Superintendent must personally see to the 
prompt arrival of material lists and drawings from the 
Engineering Department and that these pass promptly 
through the Planning Department. This accompUshed, 
material and patterns ordered and to the foundry and the 
work routed, the organization will do the rest with very 
little attention from the Superintendent. 

19. The Superintendent should detail some competent 
men to personally take charge of, and follow up each new 
experimental job and see it through in conjunction with the 
draftsman representing the designer on such job. 

20. The person having charge of such experimental 
or new work in the shops must check and inspect all draw- 
ings, details, etc., so as to reduce to a minimum the chance 
of error. He should also see that the various foremen and 
gang bosses making such new work be kept informed of where 
each piece goes and how used, thus further checking for 
interferences. 

21. The Superintendent should see that stock and 
standard parts are made in as large quantities as the per- 
manency of design, quantity consiuned for a given period 
under similar conditions of business, known demands, or 
financial investment (consult with Secretary) will allow, 
considering the economical manufacture imder Bonus 
System. 

22. That these jobs are considered as important for 
completion on given dates as are orders, and that no night 
work be done on them, reserving night work to certain 
special order jobs or emergencies. 

23. On all standard work the foundry will make up on 
verbal orders the required castings and hold a reasonable 
time. When these are ordered on formal order, see that 
the foundry delivers same immediately and proceed at once 
to make a fresh batch of required quantity. This eliminates 
the delay of waiting for foundry to make these castings 
which often takes many weeks. 

24. Above also appUes in many cases to forgings, bronze, 
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gun iron, charcoal nickel iron, steel castings and special 
metal such as clutch levers. When the vendor will not 
make and hold them pending formal order, see that the 
required quantity of such articles are kept in rough stores- 

25. The Assistant Superintendent during the absence 
of the Superintendent assimies all his duties as per instruc- 
tions above. 

26. The Superintendent may from time to time detail 
certain of his own duties to the Assistant Superintendent 
in addition to whatever special duties he may have incor- 
porated in his instructions as Assistant Superintendent. 

IV 

Shop Rules, Ferracute Machine Company, Bridgeton, N. J. 

Ride 1 

Organization Chart. The succession of authority 
is shown on the Organization Chart and every employee 
by consulting this Chart knows imder whose immediate 
authority he is. When requiring assistance, or information, 
he must apply to the Gang Boss or Foreman over him and 
not to fellow workmen. 

Employees desiring to be off duty are to apply to their 
Gang Boss who, before granting same, will get permission 
from the Foreman of the Department to grant such request. 

Rule 2 

Working Hours. All Departments outside of the 
Main Office have a regular working week of 55 hours on a 
basis of 7 a.m. to 12 m. and 1 p.m. to 6 p.m. 5 days, except 
Saturday, on which the hours are from 7 a.m. to 12 m. 

Rules 

Signals for Starting and Quitting Work. At 6.55 
A.M. and 12.55 p.m. a whistle will be blown five times as a 
signal that work will commence in 5 minutes. At 7 o'clock. 



APPENDIX 207 

A.M. and 1 P.M. a second whistle will be blown twice at 
which signal every employee is to be at his machine 
bench or job, with his overalls on and prepared to start 
work. 

The quitting signal will be blown once at 12 m., 6 p.m., 
and 9.30 p.m., when working evenings. Employees are 
requested to remain at their work until this whistle blows 
and machines are not to be shut down earlier or work 
stopped, except on Saturdays, when the small whistle 
in the machine shop will be blown 3 times at 11.50 as a 
signal for all hands to stop regular work to clean up their 
machines, tools and benches preparatory to leaving at the 
12 o'clock whistle. 

As far as practicable, machines must be kept thoroughly 
cleaned through the week. 

Rule 4: 

HouDAYS. Legal HoUdays which will be observed by 
all Departments outside the office are New Year's Day, 
Decoration Day, Fourth of July, Labor Day, Thanks- 
giving and Christmas. 

Rule 5 

Wages. Wages will be paid at the rate agreed upon 
per hour and computed from the time card as registered by 
the time clock in the west end of the Machine Shop. 

The regular pay day is Friday (p.m.). Employees then 
receive all wages due them up to and including the previous 
Saturday. 

Employees are positively forbidden registering any but 
their own time cards in the time clock. 

Time other than regular working hours, including Legal 
Holidays, will be paid at the rate of 1 1-3 hours pay for 
each hom* worked except Sundays which will be paid for on 
the basis of 2 horn's' pay for each hour worked, imless 
special arrangements to the contrary exist in individual 
cases. 
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It is our policy to do Sunday work only in case of special 
emergency. 

Employees will receive the agreed upon amount of bonus 
which they earn on any bonus job in addition to their wages 
for the hours worked on such job. Bonus figures once made 
will remain unchanged for any one piece or job as long as 
said piece or job remains of the same design, and is done 
according to the tools and methods by which the bonus 
price was computed. 

RvleQ 

Apprentices. Apprentices will be hired under the new 
Apprentice Contract and subject to these Shop Rules. 

Rule 7 

Conduct. Employees are required to preserve order 
during working hours and are expected to abstain from 
vulgar and profane languange. No person habitually 
intemperate (to a degree that will damage his work) will 
be employed. No gunpowder or fire arms (except by 
watchmen) and no spirituous drinks will be allowed upon 
the premises. 

RukS 

Cleanliness and Order. Scrap material and all rub- 
bish shall be deposited only in the marked receptacles 
provided, and not thrown promiscuously upon benches, 
floors and grounds. Keep everything in places provided. 

Rule 9 

Locker Room. All washing is to be done in the Locker 
Room and Employees are required to keep their extra 
clothing, hats, shoes, overalls, umbrellas, dinner-baskets, 
ajid all other private property (except tools) in the lockers 
assigned to them, which being equipped with a convenient 
combination lock, should always be kept locked. 
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Rule 10 

Condition op Tools. All employees must report to 
their Foreman the faulty condition of tools, machines or 
other equipment with which they are working. This 
Foreman must immediately report the same to the Tool 
Foreman, and if such are not put in proper shape in the 
shortest reasonable time, must again report to the 
Superintendent. 

Rule 11 

Spoiled Work. An undue amoimt of spoiled work or 
breakage and misuse of tools and other equipment, will 
not be tolerated. 

Rule 12 

Danger Line. A danger line is marked 5 feet east of the 
Railroad track in Machine Shop to the west of which noth- 
ing must be left, even temporarily, except the loading plat- 
form, and that only when being used for loading or unload- 
ing a car. This rule will be rigidly enforced in the interests 
of the life and limb of both Ferracute and Railroad 
Employees. The first offense will result in a reprimand, 
the second in a lay-off and the third in discharge without' 
notice. 

Rule 13 

Accidents. All accidents, however sUght, must be 
reported in writing by the Gang Foreman in charge to the 
Superintendent who in turn will pass such report on to the 
Secretary, with what comments may be necessary. Every 
one is warned to run no risks of getting hurt for the sake of 
making greater speed. 

Special care must be exercised in regard to being under 
suspended crane loads. 

Rule 14 

Discipline. Employees intentionally breaking the rules 
of the Company, are liable to suspension or discharge. If 
suspended, it will be for a period left to the discretion 
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of the Superintendent, after which time the employee 
may return to work. 

If an employee is discharged he will receive what pay is 
due him at once, if during Office Hours, but if at other than 
Office Hours, his pay will be available for him as soon as the 
Office opens, such pay counting up to the time of discharge. 

Employees discharged for lack of work will be given 
one week's notice; the management requires them to do 
likewise when it is their intention to leave. Men leaving 
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without a week's notice will receive back pay due them the 
days on which it would be regularly paid. 

Men being paid oflf and leaving our employ must return 
all Ferracute tools in their possession to the Tool Room, 
and no man will receive his pay until all property belonging 
to the Company is returned in good condition, or indebted- 
ness to the Company is liquidated. 

Rule 15 

Visitors. Visitors are not allowed in the works with- 
out a written permit from the office, which must be shown 
to the Superintendent of Foreman, and retained by the 
visitor. See Fig. 38. 
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Grading of Apprentices 

1. Following is the approximate order of occupations 
and machines which the Ferracute apprentice boys follow 
during the four years' term. 

2. Each period consists of six months as follows : 
First period. Erecting floor. Rate 6 cents per hour. 
Second period. Drill presses. Rate 7 cents per hour. 
Third period. Milling Machines. Rate 8 cents per 

hour. 

Fourth period. Lathe work. Rate 9 cents per hour. 

Fifth period. Boring Machines, etc. Rate 10 cents per 
hour. 

Sixth period. Planers and Shapers. Rate 11 cents per 
hour. 

Seventh period. Tool Room. Rate 12 cents per hour. 

Eighth period. Die shop and Erecting floor. Rate 
13 cents per hour. 

3. After the completion of the four years' term, they are 
considered journeymen, and are rated at three-fourths or 
more of the average journeyman rate. 

VI 

Instructions for Die Engineers 

1. All die work is to be drawn in accordance with one 
of the following schemes. Should any doubt exist as to 
which scheme should be followed, the Die Engineer or 
his Assistant is to consult the Production Clerk or Shop 
Engineer, either of whom will be glad to help toward a 
solution of the question. Clearances, tolerances and various 
other allowances are to be clearly figured or marked under 
all dimensions requiring them, and in accordance with 
standards provided for same. 

2. Scheme A. Any die that is a " one man job," or in 
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other words a small job which one man would be likely to 
build complete (with little or no assistance) is to be drawn 
only in pencil on heavy scale paper. This drawing is to 
show the complete die in suflBcient views, sections or partial 
views, or both, to clearly depict the finished object. The 
necessary clearances are to be figured and tolerances are to 
be plainly marked for all dimensions of importance. The 
pencil drawing (original) when completed is to be sent 
to the Shops through the Planning Department and in 
accordance with the regular routine except as specified 
below under Emergency Jobs. 

3. Scheme B. A die similar to the above, but which is 
of such design or construction that several men could be 
employed on it to advantage at one time, is to be drawn 
complete, etc., as explained under Scheme A, except it is 
to go to the Planning Department in the form of blue- 
prints in dupUcate. See below for Emergency Jobs. 

4. Scheme C. A die of plain design or construction, or 
of any considerable size, is to have an individual detail 
drawing properly figured, of each of its pieces, except small 
screws, bolts, rivets, cotters, pins, springs, etc. These 
latter may be grouped on one or several sheets, each piece 
having a piece number or symbol for identification. In 
making " group drawings " only those pieces which are 
similar, or which naturally would be made in the same 
Department and on similar types of machines should be on 
one sheet. All detail drawings under " Scheme C " are to 
be issued in the form of Blueprints, in addition to the origi- 
nal assembled drawings, to the Planning Department. See 
below for Emergency Jobs. 

5. Scheme D. All other die work is to be drawn in the 
form of a separate individual detail drawing for each and 
every piece, issued in the form of Blueprints to the Planning 
Department the same as for presses and other articles of 
manufacture. See Emergency Jobs. 

6. A material list is to be furnished for each die so that 
a check can be kept in the Planning Department on all 
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work done and on all material ordered, A partial or com- 
plete material list must be furnished with the first install- 
ment of information to the Planning Department. 

7. Emergency Jobs. When the emergency demands 
an immediate start, regardless of cost, temporary sketches 
will be accepted to get the patterns and material under 
way, pending the completion of the drawings to any one 
of the above schemes, though the other routing and shop 
work on the job will wait on the completion of the above 
mentioned drawings. 

8. EBiERGENCY JoB. This is understood to mean a 
job which is to be hurried for the earliest possible date of 
completion, which date has been previously decided upon, 
at least approximately. The term is not to be used to 
form an excuse for delay which may have occurred in 
getting the information started, thus forcing the shop to 
crowd the work to any imusual disadvantage. The shop 
should be allowed the amount of time originally decided 
upon as needed to complete the work. All Emergency 
Jobs shall be so marked on the General Order. 

9. All information emanating from the Drafting Room, 
either in the form of drawings, sketches, material Usts, 
memoranda or otherwise, theoretically at least passes 
throu^ the Superintendent's hands but actually to the 
Production Clerk, who sees to the forwarding of the same 
through the proper channels in his Department and thence 
to the Shops. The above appUes to routine, regular or 
new work intended to take the regular channel, etc., but 
any special emergency, experimental or other job which 
requires imusual attention, following up, or special urging, 
must be taken up direct with the Superintendent. 

10. Additions or changes to drawings, sketches, material 
lists or other memoranda already issued to the Planning 
Department or Superintendent, must be made through 
the Planning Department or Superintendent and not direct 
with the Foreman, Gang Boss or workmen who may be 
doing the work. Such procedure would not only result in 
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delay and misunderstanding but would prove a hindrance 
rather than a help. This rule does not apply to minor 
changes of dimensions, etc., that do not effect or require 
the replacement of parts already done or which do not 
entail remachining or refitting a piece. 

11. The Die Engineer, or his Assistant will give the 
Planning Department, as formerly, information regarding 
new patterns and will furnish sketches for use of Forge 
Shop to expedite the making of forgings. These sketches 
and details as far as possible are to be on the regular " C " 
sheet (one piece only on a sheet) and are to be sent to the 
Planning Department in the form of blueprints. 

12. When conditions make it desirable that certain 
material, etc., be requisitioned by either the die engineer 
or his assistant instead of the Planning Department, such 
requisition must in every case be sent to the Planning 
Department and not direct to the purchasing agent. The 
Stores Clerk, however, should be consulted in such cases 
before making requisitions to determine whether material 
is in stock or on order for stock. 

13. Proposals for new work and naming of deUveries 
is to be done in connection with the Manager or the 
Superintendent. 

14. Frequent consultations are necessary between 
designers (or draftsmen) and each shop foreman, gang boss 
and workman from the time the work starts until it is 
finished. The scale drawing of the assembled work must 
be available at all times for shop use and it is to be used 
in connection with all consultations above referred to. 

15. The Die Engineer or his assistant must be kept in 
close touch with all the work that their Department issues 
to the shop, including the careful inspection of it in detail 
as it is processed, and previous to its final fitting up and 
assembling. 

16. The completed job must be thoroughly inspected 
and checked against the order and specification and approved 
in writing by one or both of the die engineers before ship- 
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ment. They must also get a complete record and photo- 
graph of each new die including all desirable data, before 
it is shipped. 

VII 
Drafting Room Instructions 

1. General Remarks. By referring to the Organiz- 
tion Chart, it will be seen that the Drafting Room is a sub- 
department of the Engineering Room, and is in charge of 
the Chief Draftsman. 

2. The Drafting Room is responsible for all drawings, 
sketches, material lists, information and photos, the above 
being produced by them to conform with the general designs, 
etc., developed by the Engineering Room. 

3. All information emanating from the Drafting Room 
either in the form of drawings, sketches, material lists, 
memorandimi (or otherwise) for the shops, theoretically, 
passes through the Superintendent's hands, but actually 
to the Production Clerk, who sees to the forwarding of the 
same through the proper channels in his department and 
thence to the shops. The above applies to routine, regular 
or new work intended to take the regular channel, etc., but 
any special emergency, experimental, or other job which 
requires unusual attention, following up, or special urging 
must be taken up direct with the Superintendent. 

4. Additions or changes to drawings, sketches, material 
lists or other memorandum already issued to the Planning 
Department or Superintendent, must be made through the 
Planning Department or Superintendent, and not direct 
with the Foreman, Gang Boss or workmen who may be 
doing the work. Such procedure would not only result 
in delay and misunderstanding but would prove a hindrance 
rather than a help (except in cases of minor changes of 
dimensions, etc., that do not affect or require the replace- 
ments of parts already done, or which does not entail re- 
machining or fitting a piece). 
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5. Standard Scale Detail Drawings and Sketches. 
All scale drawings are to be made on Ferracute scale or 
coordinate paper, as has been the practice for years past, 
standard size sheets of which are as follows; 

A sheet, 4i"x6" 
B sheet, 6 "x9" 
C sheet, 9 " X 12" 
D sheet, 12 " X 18 " 
E sheet, 18 "x24" 
F sheet, 24 "x36" 

• 6. All detail scale drawings are to be made on the above 
paper, using the size sheet suitable for the piece to enable 
it to be drawn to | scale, \ scale or ^ scale, showing an 
abundant number of general views to enable the workmen 
to clearly understand and work to same, and but one piece 
is to be detailed on a sheet. 

7. Each scale detail is to have clearly noted on it in 
addition to the standard sheet title, form or heading, the 
symbol, quantity, material, and weight, both rough and 
finished. 

8. All dimensions of finished surfaces are to be figured 
and plainly marked oft the drawing, the arrow points denot- 
ing the limit of the dimension, the figures wherever possible 
being placed near the left-hand arrow point (note Clearance 
and Tolerance explained below). See Fig. 4, Chapter I. 

9. Finished surfaces are marked with a mark thus /, to 
show the surfaces on which file finish is allowed; machined 
surfaces are marked thus //; highly poUshed and smooth 
surfaces are marked thus ///. 

10. Many plain parts such as bolts, studs, collars, pin, 
washers, etc., which can be clearly and completely shown by 
means of a neat sketch (made either by hand or with instru- 
ments) should be detailed on sketch Form FAP8b, care 
being taken to draw same as large as this sheet will allow 
with the required number of views, and although not to 
scale, the proportion must be maintained. This sketch 
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should have filled out at the bottom as provided for, the 
initials of the draftsman; checker, and person who approves 
of same, also the name, symbol, material, quantity, rough 
and finished weight, sketch number and date; and if there 
is a scale drawing of the piece in existence, this should be 
referred to. 

11. Sketches (Form FAP8b) should in every instance 
be blue printed in duplicate, one of which is forwarded to 
the Planning Department or Superintendent, as the case 
may be, the other to the Tool Room. This procedure also 
applies to all other blueprints. A drawing is a tool. 

12. AU detail scale drawings or sketches are to have 
noted on them as soon as the Time Studies and Tool Records 
are complete, a list of operations with the instruction card 
references (see Fig. 29, Chapter VII) for each, also the 
tool sjnnbols for any special tools or jigs, which may be 
used for the machining of the piece. 

13. Dimensions, Clearances and Tolerances. All 
dimensions on a drawing not marked with a tolerance are 
understood to be scale measurements or in other words, 
measurements which can be made sufficiently accurate by 
the ordinary workman using a steel scale for the pmpose. 
If the dimension is one which has to be caUpered, such 
as the size of a round piece, or the diameter of a hole, then 
the reading of the dimension from the caUpers on a scale 
is sufficiently close. 

14. Dimensions other than the above are to be figured 
with the tolerance appearing below the dimension figure, 
as for instance 6.995"; or if for a dimension in which the 

zfc.OOl" 
tolerance varied, it would be expressed as 6.995" or again, 

-0+.003" 
it might be a long dimension, such as the overall length 
of a large shaft on which an overall variation of J or 
f of an inch might not be detrimental; in which case a 
dimension might appear 168" which would indicate to 
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the workmen that if the shaft is faced up i'' short (— i'Ot 
or was long (+i") up to J" or possibly more, it will pass 
inspection. There is a further advantage that in toler- 
ances such as the example last mentioned, much labor and 
machine work can be saved by not requiring the shaft 
or piece to be finished to the exact nominal dimension, as 
in the case of perhaps a middle or main shaft, where a shght 
variation in the overall length outside the gears or boxes 
would be immaterial and would result in saving considerable 
labor. The Clearance and Tolerance Table shown in Chap- 
ter II is part of the original instructions. 

15. Additional Allowances for Expansion or 
Shrinkage. In addition to the clearances, above referred 
to, the following allowances are to be made. 

16. Where an iron or steel shaft or sleeve runs in a brass 
or bronze bearing or between collars connected by brass or 
bronze, an additional allowance of looseness must be made 
for diflference of shrinking due to a fall of temperatures of 
about 50 deg. F., say from 60 deg. normal to 10 deg. in 
cold weather. This amounts to about .0002" for each 1" 
in question, counting diameter or length as the case may 
be. 

17. Wheie the conditions are reversed, the brass or 
bronze running outside of iron or steel, an allowance of 
looseness must be made in addition to the above table for 
differences of expansion due to rise in temperature of about 
200 deg. F. say from 60 deg. normal to 260 deg. when parts 
are accidentally heated by too much friction, etc. This 
amounts to about .001" for each 1" i^i question, counting 
either diameter or length as case may be. 

18. Material Lists. Material Lists on Form FAPlla 
(see Fig. 5, Chapter II) are to be in duplicate blueprints 
on all orders for presses or other machines, and for orders 
for dies, repairs, alterations, etc., which require any con- 
siderable number of pieces. The object of this Material 
List is to provide a complete list of parts called for by the 
order or item, giving the quantity, name, material, symbol, 
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drawing and sketch reference for each piece, all of which 
will be made clear by referring to sample form referred to. 

19. Material Lists must be dated the day they are 
made out and not the date of the order. All additions or 
alterations to lists after they have been issued to the Plan- 
ning Department must bear the date of the change opposite 
the items changed or altered. 

If one or more sheets are made on one date, and then 
additional sheets started at a subsequent date, these 
latter sheets must bear the date they were made and not 
the date of the first sheet. 

20. List all pieces on the Material Lists so that as far as 
possible the alphabetical and numerical order in the symbol 
column is maintained. 

2L Material Lists for al work that must be photo- 
graphed before shipment should be so marked in red on 
on the blueprint copies issued to the Planning Department,^ 
that all will know photo is required. 

22. Delivery op Drawings to the Shops. All draw- 
ings, blueprints, sketches or other information required 
by the Shops or Planning Department are to be promptly 
delivered to them by Messenger from the Drafting Room. 
It is extremely important that this service be prompt as 
practically all requests for drawing information, etc., will 
be made by means of either telephone or written message, 
not by individual Bosses and workmen in person. 

23. Checker. All drawings, sketches, material lists, 
or other memorandum before being issued by the Drafting 
Room should be checked by either the Chief Draftsman or 
one appointed by him for this purpose. Wherever possible 
all checking should be done by some person other than the 
one who made the work to be checked, for if an error exists 
it is exceedingly easy and natural if a man checks his own 
work, to fail to find an error, whereas another, whose mind 
has perhaps not followed or worked out all the details, is 
much more likely to discover an error if it exists. 

24. In checking all work, every dimension or other item 
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should be marked with a faint red check mark, so as to 
show that the Checker has been over each dimension or 
item and each sheet should be initialed by him when he 
is through with it. 

25. Approval. All drawings or material lists, etc., 
after being checked should have the final approval of either 
the Chief Draftsman or one of the Engineers to make sure 
that there is no error in design, proportion or other feature 
in connection with the work. The person approving such 
work should in every instance initial same in the place 
provided. 

26. Standards. A proper loose leaf book is to be kept 
in the Drafting Room entitled " Drafting Room Standards " 
in which is to be recorded properly indexed information 
pertaining to standards required by the Ferracute Machine 
Company, so as to form a ready reference for designers and 
draftsmen to facilitate the work of designing and drawing. 

27. It is not the purpose of these instructions to record 
in detail a complete list and description of each and every 
standard which will appear in this " Book of Standards," 
the idea being to impress on all that as fast as a standard 
for any piece is developed, it is to be recorded and the Book 
kept up-to-date. 

28. Tools. A complete and properly indexed list of 
all tools is to be kept on file in the Drafting Room for ready 
reference so that each and every draftsman may have access 
to it to determine what tools the shop is supplied with. 
Thus as far as possible designs and drawings may conform 
to tools already in use, to help obviate the making or pm-- 
chase of new or special tools. 

29. Supplies. A majority of Drafting Room supplies 
are kept in stock and can be obtained on material card 
properly signed by the Chief Draftsman from the Stores 
Keeper. See Fig. 19, Chapter V. 

30. It is desirable for purposes of economy to draw 
supplies from stock in as small a quantity as is practicable 
say about a week's supply at a time, which will enable the 
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Chief Draftsman to keep a check on supplies being consumed^ 
and will tend to reduce the consumption. It is not the inten- 
tion to create red tape by requiring a material card for a 
pencil, a pin or a sheet of paper, but it is the intention to 
keep the bulk of our stationery stores imder control, and 
let it out on material cards to the head of the department 
who is responsible for the reasonable and economical use 
of the same. 

31. Special Instructions. To any draftsman making 
drawings for and partly designing a new machine. 

32. Take instructions from head designer, verbally and 
with sketches, afterwards having consulations as often as 
necessary. 

33. Make pencil scale-drawings in scales of y, i or |, 
showing an abundant number of general views, and many 
fragmentary partial views, to enlarged scale where desirable, 
sufficient in number to positively avoid all interferences. 

34. Work out all motions, other than uniform rotation, 
by finding location of parts in various positions, preferably 
by swinging or sliding pasteboard models, etc., and making 
" charts '' of reciprocating motions where needed. 

35. Calculate strengths of all parts for compression, 
tension, torsion and bending stresses, except in cases where 
the members are of well-known proportions, as proved by 
experience in other machines. 

36. Study for the utmost simplicity of construction both 
in regard to shapes and to number of pieces, making one 
piece, or a member consisting of a group of pieces, per- 
form as many fimctions as possible, as perhaps sUding and 
rotating at the same time. 

37. Use standard parts from other machines of our build, 
or as purchased outside wherever possible. If not com- 
pletely standard, let them have some of their details stand- 
ard, as retaining diameters of some other pieces while vary- 
ing lengths, etc. 

38. In the designing of any piece, study how it is to be 
made. If a casting, plan the kind of pattern and method 
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of molding to be used, carefully studying the shapes that will 
best cast without blow-holes and without shrinkage strains. 
If a forging, consider of what standard sizes of bars or 
sheets it can be best made without waste, or too much work. 
Consider carefully with what tools a piece can best be 
machined, giving preference to those we already have. 
Consult the shop engineer on this point. 

39. As construction of machine progresses, watch the 
making and assembling of parts; instruct the men who 
are working upon them as to their functions and methods 
of assembling. 

40. If the machine is somewhat experimental, leave the 
designing of such things as springs, weights and leverages 
somewhat until the last, that they may be practically 
tested before finally adopting. 

41. Mark all drawings with the measurements of the 
strokes, and indicate terminal positions of moving parts, 
as slides, levers, etc. Mark also the strength of springs in 
their free, initial and terminal positions, as found by actual 
tests. Mark also the torques, perferably in pound-inches, 
that is the amount of pull needed 1" from axis of various 
rotating and oscillating parts, where it is necessary to 
know the amount of work performed or friction over- 
come, etc. 

42. Record on drawings net weight of each piece, both in 
its rough and finished condition, in pounds and decimals 
thereof, being careful to have them weighed before assem- 
bling. If there are a niunber of duplicate pieces, go by the 
average weight. 

43. In all cases where practical for finished press-frames 
ascertain center of gravity by hanging from two points 
(and plumbing therefrom respectively, etc.) which lie in a 
central fore-and-aft plane, thus showing the center of 
gravity as it appears in side view and marking the same dis- 
tinctly upon the scale drawings. Its position in front view 
is usually not necessary as these frames are sjonmetrical, 
or nearly so, when viewed in front; if not, obtain it. 



44. In case of inclinable or inclined presses, ascertain 
and mark on drawings center of gravity of complete press 
without its legs, that we may see upon side views of draw- 
ings its location in various positions of inclination, in 
reference to the feet or other base upon which the press 
stands. 

45. Give a personal 6nal running test both for operating 
motions and obtaining ram pressures to each new press, 
reporting such test to the chief designer and affording him 
an opportunity to also witness its final operation. 



VIII 

Instructions for Drawing and Sketch Indexes 

1. The triplicate cross-index consists of the card Form 
FAP25-26-27, see Figs. 39, 40 and 41. Followmg the 



Fig. 39. — Drawing index card filed numerically. 

printed words " Name of Drawing " is to come the brief 
name of the piece, followed by its symbol. On the next 
line below is to be briefly stated for which press or machine 
the piece is intended. For instance, opposite " Najne of 
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Drawing " would read " Ram RIS185 " and under this 
would appear " Special Press S185." 

2. The rest of the notations to go on these cards are 



Fio. 40, — Drawing index card filed alphabetically by subject. 



Pia. 41. — Drawing index card filed alphabetically by customer's name- 

indicated by the printed wording provided. These cards 
are to be filed in the cabinet provided in the vault; one is 
arranged numerically by numbers, Fig. 39: one is arranged 



alphabetically by subjects, Fig. 40; the other is filed 
alphabetically by customer's name, Fig. 41. 

3. In filing alphabetically by customer, standard alpha- 



Fio. 42.— Sketch index card filed alphabetically by subject. 



Fio. 43. — Sketch index card filed numerically. 

betical index tab cards can be purchased, thoroughly sub- 
dividing the alphabet to assist in locating different names. 
This also applies to alphabetical index by subject, which 
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will be further indexed by the sub-division of the symbol 
to allow one to readily locate the particular card wanted. 

4. Sketches will be indexed in a similar manner, except 
that the alphabetical index by customer will be omitted; 
only the alphabetical index by subject and numerical 
index by number being used, using the cards Form FAP43a 
and 44a respectively. See Figs. 42 and 43. 

5. The Drawing series started years ago, and which has 
run on from 1 numerically, need not conflict with the sketch 
numbers which are also a similar series of numbers started 
three years ago at 1 and which is also running indefinitely. 
The sketches will invariably be known as " Sketch 3020 " 
for example and would never be called " Drawing (or Sheet) 
3020." As a further check against error on the index card, 
it will be noted that in every instance the Drawing or Sheet 
number for the Drawing index is followed by a symbol 
of three letters, indicating its size, class and permanency 
(whether transient or standard) as, for instance, " Drawing 
11574BXT.'' 

6. Assuming that we eventually get to a Sketch of this 
same number, the Sketch would be represented as " Sketch 
11574." By the above example it will be seen that there 
need be no occasion for confliction between these two sets 
of numbers. 

IX 

Duties of the Chief Clerk 

1. The following is in accordance with the duties and 
responsibilities of the Chief Clerk as indicated on the 
Organization Chart, though in more detail. 

A. Care of the Counting Room. 

B. Office Hours. 

C. Holidays. 

D. Bookkeeping. 

E. Care of Cash. 

F. General Orders. 

G. Pay Roll. 
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H. Vaults. 

I. Office Records and Files. 

J. Watchman's Clock. 

K. Substitute to the Secretary-Treasurer in his 

absence. 
L. Instruction of an Assistant. 
M. Standardization of methods. 

2. The Chief Clerk is responsible for the care, main- 
tenance and cleanliness of the Counting Room as a depart- 
ment. He has charge of, and is responsible for all employees 
and their work in that department as described below; 
the regular stenographers, however, are not under his juris- 
diction except as they may have to do from time to time 
with any of the work in charge of the Chief Clerk. 

3. The office hours of the force under the Chief Clerk 
are from 8 a.m. to 12 m. and from 1 p.m. to 6 p.m. except 
Saturday, on which day the hours are 8 a.m. to 1 p.m. 
This totals 50 hours per week which is the nominal office 
week. 

The Chief Clerk's hours are 8 a.m. to 12.15 p.m. and 
1.25 p.m. to 6 p.m. except Saturday on which day the hours 
are 8 a.m. to 1 p.m. Though this total is about 49.2 hours 
it is assumed that the nominal total of 50 hours will be 
averaged. All Counting Room employees including the 
Chief Clerk will be paid by the hour, each receiving pay 
for only the exact number of hours worked. 

4. Office (including Counting Room) holidays for which 
pay will be allowed are : 

\. New Years Day — Time allowed — entire day. 

B. Decoration Day — Time allowed — half day. 

C. Fourth of July — ^Time allowed — entire day. 

D. Thanksgiving Day — Time allowed — entire day. 

E. Labor Day — ^Time allowed — half day. 

F. Christmas Day — ^Time allowed — entire day. 
Overtime will be paid for at the regular hourly rate; 

overtime is to be expended only when absolutely necessary 
and when efficient day work is not sufficient to keep work 
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up to date. Vacation with pay will be granted the Count- 
ing Room force for a period to be decided each year by the 
management. 

5. A complete and necessary set of books shall be kept 
and maintained up to date; this includes the loose leaf or 
card method as well as bound books. The chief clerk must 
see that the detail routine is correctly carried out and that 
monthly trial balances are made so as to confine the work 
of locating errors in the accounts to not more than a monthly 
period. Billmg or invoicing of goods shipped is to be 
promptly done and statements of open accounts made at 
least once a month. Invoices for material purchased by 
Ferracute Machine Company, are to be promptly checked 
for correction of calculations as well as against the Receiv- 
ing Clerk's Copy of the Purchase Order for count, weight, 
etc. They are then to be promptly forwarded to the Plan- 
ning Department. The Planning Department is to be 
promptly supplied each month with a memorandum of 
Business Expense for B4, B9, and BIO as per the instruc- 
tions in a form of a letter to the Secretary-Treasurer, dated 
Sept. 3, 1908. 

6. All work incident to the entire bookkeeping scheme 
is to be kept up to date. A complete and exact state- 
ment of the business is to be presented at least every month. 
This monthly statement is in accordance with the new 
policy of the Company and it is to be exact and complete 
in every way just as though the period was a yearly one. 

7. At least one week prior to the end of each month 
the Chief Clerk will confer with the Production Clerk about 
the data he is to get from him. He also must get all bills, 
etc., through to the Planning Department, so as not to 
delay their work. This applies to all work at all times. 

8. There must be a clear understanding between the 
Chief Clerk and Production Clerk as to the order in which 
information other than routine is required, each to the other. 
The routine of the Planning Department monthly state- 
ment is covered in detail in the instructions entitled " Plan- 
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ning Department Monthly Report " and to which the 
Chief Clerk is referred; the above mentioned instructions 
are to be considered a part of these, as an assistance to a 
clear understanding of what is involved in connection with 
a correct statement of the business. 

9. Petty Cash is in the direct charge of the Chief Clerk 
who is alone responsible for the handling and account 
of it. 

10. The Chief Clerk is personally responsible for General 
Orders in the capacity of Order Clerk as per the " Instruc- 
tions Pertaining to General Orders. ' ' 

11. The Chief Clerk in the capacity of paymaster is 
responsible for the issuance of the Time Clock Cards. 
At the end of each week the previous week's cards are to be 
promptly sent to the time keeper who will check off the 
total hours daily, add premium hours if any, and total the 
weekly hours for which each man is to be paid. This 
total is to agree with the daily wage distribution book 
weekly totals. The amount of money due each man 
based on the Time Clock Card record is computed and 
recorded on the cards at the end of each week by the 
Paymaster. 

12. The regular payday is Friday (p.m.). Employees 
then receive all wages due them up to and including the 
previous Saturday. Time other than regular working hours, 
including the Legal Holidays, will be paid at the rate of 
1| hours' pay for each hour worked, except Sundays, which 
will be paid for on the basis of 2 hours' pay for each hour 
worked, unless special arrangements to the contrary exist 
in individual cases. 

13. In addition to the " Wages " account a " Bonus 
accoimt is to be kept so that the bonus may be at all tinaes 
a separate item. It is to be shown, however, in connection, 
with Wages or Salaries as reported for any purpose as it. 
forms a part of the labor cost. 

14. The Wage Distribution chart is to be provided with a 
" Bonus " column after the " Mdse." column. This bonus 
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to be included in the total for each week. Bonus must be 
expressed as a separate item. 

15. The Counting Room and Basement Vaults (Vaults 
C and B respectively) are in the charge of the Chief Clerk 
who is responsible for their order and cleanliness. He is 
to insist on and maintain careful use of all contents of these 
vaults. 

16. Files of all descriptions including books, catalogs, 
and circulars are to be kept up to date, and properly- 
indexed. They should all be in the charge of the Filing 
Clerk whose first duty must be the maintenance of all these 
files according to the instructions for each file as they 
are developed from time to time. 

17. The Watchman's clock is to be wound and cared for 
by the Chief Clerk, new dials put in daily (oftener if nec- 
essary), and the record dial preserved for inspection. No 
dial should be allowed to have but one record punched on it. 

18. The Chief Clerk assumes the duties of the Secretary- 
Treasurer, as formerly, whenever the latter is absent. 

19. The Chief Clerk must keep his substitute familiar 
with these instructions and all points incident to his (the 
chief clerk's) work, so that there will be a minimum of friction 
or delay whenever the substitute Chief Clerk is called upon 
to take up this work as he will often have to do. 

20. Methods and details of the Counting Room work and 
equipment will be standardized by the Organizing Engineer 
as fast as possible and recorded in the form of instructions. 
The Chief Clerk must see that these instructions are Uved 
up to and the established standard maintained. 

21. Referring to Paragraph 2, the Chief Clerk must 
familiarize himself with the instructions and duties of each 
one under him, including those standards mentioned in 
Paragraph 20, all of which are understood to be a part of 
the Chief Clerk's instructions. 
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Plaxming Department. Production Clerk's Instructions 

1. The Planning Department is the works or factory 
office and is the head of that part of the new organization 
that comes under the Superintendent. 

2. All general orders go to the Planning Department 
direct from the sales department and all such orders are 
analyzed, distributed and routed through the works by and 
from the Planning Department. 

3. As the Superintendent has sole charge of all the works 
outside of the offices, the Planning as stated above, comes 
directly under him, but is in direct charge of the Production 
Clerk, whose duties are outlined below. 

4. Production Clerk. The Production Clerk, will 
be directly responsible to the Superintendent. 

5. He will have direct charge of the Planning Depart- 
ment and will have under him the following : 

A. Shop Engineer. 

B. Store Clerk. 

C. Cost Clerk. 

D. Route Clerk. 

E. Order-of-Work Clerk. 

F. Shipping Clerk. 

G. Receiving Clerk. 
H. Tune Clerk. 

I. Schedule Clerk. 

J. Factory Mail Boy. 

K. Time Boy. 

L. Inspector. 

M. Stores Keeper. 

N. Move Material Boss. 

6. The Production Clerk's duties will consist of the 
following : 

To see that all such part of the Organization coming 
under the Superintendent is working in harmony and in 
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strict accordance with instructions in the Organization 
Record Book, and if not, to report at once to the Superin- 
tendent or Organizmg Engineer. 

7. To see that each person under him is attending to his 
duties as specified in that person's set of instructions, and 
that each person completes his daily tasks each day, leaving 
nothing undone to interfere with the next day's work. 
Nothing must be allowed to retard the operation of the 
Organization or any part of it. 

8. To see that General orders, material lists and sketches 
or detail drawings are forthcoming promptly from the 
Engineering Department and that the Superintendent is 
kept informed of everything in the Office, Engineering 
Department, or Works that is delaying the production. 

9. To give his personal attention to the general order 
and press schedules and keep the Superintendent informed 
regardmg shipping dates well in advance. 

10. To act as Assistant to the Purchasing Agent in the 
purchase of gray iron castings and as such to see that deUv- 
eries promised on such purchases are Uved up to. 

11. To see that each new order as soon as it reaches the 
Planning Department in its original form (as explained under 
" Orders ") is promptly given a job number when necessary. 
This should be plainly marked upon it in red and he should 
see that same is entered in the order schedule showing 
time the number was issued, and giving an abstract of the 
order. If the order is a rush repair, and parts are in stock 
or can be taken from work in process, the Production Clerk 
should see that same is immediately gotten ready for ship- 
ment so there will be no delay on receipt of order and checked 
drawing reference from Engineering Department. 

12. To see that the above record is made promptly 
and the order returned to sales department by next mail. 

13. To see that no order is scheduled unless it bears the 
visi of an officer of the company. 

14. To see that no work is started or articles shipped 
on an order imtil such general order on Form FAPSlb as 
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called for under " Instructions Pertaining to General 
Orders," has been received in the Planning Department. 

15. To see that all orders are executed as promptly as 
possible and that operations to be performed per order 
schedule are followed up, and if running behind schedule 
brought to the notice of the Superintendent. This includes 
completion of designing, drawings, patterns, piurchases, 
lists, sketches, plant operations, shipping, etc. 

16. To see that material lists are promptly checked for 
parts in stores or in process of manufacture and that parts 
not included in the above are promptly requisitioned and 
ordered for the necessary delivery as explained under 
" Stores Keeper." 

17. To see that the Chief routing clerk is kept informed 
on all shipping dates and facts concerning the condition 
of all orders so that he may have the required time to get 
the work out not later than the dates called for. The 
Chief Routing Clerk and Order-of-Work Clerk should also 
be consulted regarding the Date Wanted on all requisitions 
before they are passed along for approval. 

18. The Production Clerk is also instructed to report 
to the Superintendent or Organizing Engineer all facts or 
occurrences that directly or indirectly interfere with the 
operation of his department, or which may be contrary 
to the instructions in the organization record. 

19. Instructions entitled *' Planning Department 
Monthly Reports " are to be considered as part of these 
instructions. 

XI 

Planning Department Monthly Report 

1. General Form. Each month four copies are to be 
typewritten to be distributed as follows, one each to: 
Secretary. 

One on file in Planning Department. 
One for Board of Directors. 
One for Organizing Engineer. 
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The figures are to be compiled and prepared for type- 
writing by the Production Clerk. 

2. General Instructions. In preparing the report 
the Production Clerk will note carefully the details referred 
to below and sufficiently check the figures compiled by the 
various clerks in his department or elsewhere, to familiarize 
himself with them and satisfy himself that they are correct. 
The Monthly Statement made by the Accounting Room 
and presented by the Secretary is based upon, and its 
accuracy depends upon, the figures in this report. 

3. Cost Clerk. The cost clerk will the first of each 
month see that there are no cost sheets on his files other 
than those for work in process. All completed, billed or 
shipped work must be culled out or allowance made for 
partial shipments or billing, otherwise work might appear 
both in the inventory and in bills or accounts receivable. 

4. All cost sheets of expense (Shopkecping or Business) 
are left in the files but a space left each month under each 
expense sub-division, so that each month's expense is 
clearly separated. 

6. After carefully noting and checking the above, the 
Cost Clerk tabulates all orders, jobs and expenses for the 
month just ended. He includes under orders and jobs the 
prevailing expense rate per hour. 

6. The Cost Clerk must be sure that he has posted to 
sheets all charges of time, material, sundries, etc., for the 
month, including invoices for all material, labor, etc., 
bought outside and received that month. 

7. He must be sure that he has charged all castings 
(if any) received from foundry on partial shipments but for 
which the white copy, Form FAP19 of casting purchase order 
has not been received owing to entire order not being filled. 

8. The receiving clerk has this record and the cost 
clerk must attach memo, to receiving clerk's copy Form 
FAP21 when he charges such partial shipment, so that 
when the entire order is received he will note that part of 
it has already been charged. 
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9. Valuations. The Production Clerk before having 
report typewritten will go over the work in process with 
the Secretary, to be sure that no order or job is valued or 
inventoried for more than that part of it done to date will 
net the company. 

10. Stores Clerk. The Stores Clerk's routine work 
is kept up to date daily including posting to Stores Cards L 
(Stock) Jobs closed, also posting of bills or invoices. 

11. At the end of each month the Stores Clerk must 
add all stock on hand the last day of the month after having 
made sure that the following items have been checked up 
or provided for. 

12. Debits. See that all debits to stores have been 
posted carefully, noting: 

A. That all " L " jobs completed that month are charged 

into stock at proper inventory value if cost is more 
than we get for them, otherwise at cost. 

B. That all invoices for material received that month 

for stock are charged into stores. 

13. Credits. 

A. See that all credits to stores have bfeen made for 

material used or drawn out of stores, which without 
exception must be through the medium of a mate- 
rial card Form FAP6a (see Fig. 19, Chapter V) 
properly signed by a foreman (or other authorized 
person) and countersigned by stores keeper. 

B. In connection with the above, the Stores Clerk is to 

interview personally the last day of every month 
every foreman and gang boss to see that any 
material he may have to go back to stores is 
credited to the job it was drawn out for and charged 
back to stores that month. 

C. The stores clerk will, the last day of each month, 

visit personally each store keeper and see that all 
material cards are turned in for material taken 
from stores that month. If he is holding any 
card for material let out, of which some is to be 
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returned, the Stores Clerk must see that such card 
either comes through at once with total weight 
or count, or that the imused portion of material 
is returned to stores. 

14. Check and Adjust Stores. Stores clerk must see 
that at 6 p.m. the coal at Boiler Room is dressed to a 
symmetrical pile and measured (also the coal and coke at 
the forge shop) and weight calculated. The Stores Clerk 
then makes out a material card crediting stores with the 
difference between what the stores card shows and the 
amount found to be on hand at 6 p.m. the last day of the 
month, charging such difference to S21. The Stores Clerk 
then sends another material card to cost clerk crediting S21 
and debiting S55 with the coal calculated to have been 
used while running nights. 

15. Filler. Machine filler is to be checked the same 
way as described for coal except, of course, by actual weight 
and the amount found to have been used charged to S36. 

16. Machine Paint. This is handled the same as 
explained above for filler. 

17. Borings and Turnings. As the value of these 
is about as much as the cost of clearing them up and piling 
(such labor being charged to SI 9), SI 9 is credited each 
month with that month's accumulation at the prevailing 
market value, which value the Stores Clerk is to get from 
Secretary. The stores card record of borings and turnings 
is a memo, only and is not inventoried. It is a record, 
in other words, of the amounts handled. When a carload 
is sold, say in the middle of a month, the accumulation for 
that month must be credited in amount equal to the dif- 
ference between the amount which S19 has been credited 
previously as an estimated value and what is actually received 
for it. 

18. Scrap, Cast Iron. Cast-iron scrap of any size 
is weighed, the job credited, and stores debited; but the 
entire pile at the end of the month is to be surveyed and 
weight estimated, and stores card checked so that the 
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additional accumulation of small scrap not weighed gets 
charged to the stores card, and stores " over and under '' 
credited. 

19. Wrought Iron in Yard. Pile to be estimated and 
stores card adjusted each month, the increase to be credited 
to stores " over and under." 

20. Adjustment of Values. The valuation of the 
various above mentioned scraps must be adjusted each 
month to conform to a fluctuating market, such value to be 
obtained from the Secretary. 

21. Checking of Quantities. All stores cards as 
stock becomes low are to be checked and adjusted (or at 
any other time conditions require) by actual count or weight 
before new stock is purchased or ordered made. 

22. Daily Check. The stores clerk keeps a daily 
record of all debits and all credits to stores during the month 
and makes the following check once a month, viz.: To 
see that all stores on hand the last day of the previous 
month, plus all debits to stores, minus all credits, equals 
the total of stores on hand the last day of the current 
month including the stores " Over and under " account. 

23. Plant and Factory. In addition to a list of Plant 
and Factory jobs on which material or labor is expended 
each month, a plant or factory job completed that month 
must be so marked. The list will show its completion date 
and a sunmiary of its total cost including material, labor, 
sundries and expense, so that its inventory value as a 
whole may be determined promptly upon its completion, 
while all facts in connection with such job are fresh. 

24. Expense. A. Charges to Business: There are 
certain charges to Business in addition to those reaching 
the cost clerk through the regular channel, such as traveling 
expenses, trips, interest, expired insurance, etc., for which a 
memorandum will be furnished by the Secretary as early 
each month as possible. 

B. The total " S " expense (Shopkeeping) and " B '' 
expense (Business) divided by the total Mdse. or Productive 
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hours equals the expense rate per hour to make up the 
Cost of manufacture. (Not plant or factory jobs, however.) 
C. An amount will be subtracted from the total expense 
each month equal to the 10 cents per hour (or other rate 
as may from time to time be used), distributed expense 
added to the Inventoried Value of labor done on plant or 
factory. Divide the balance by the Productive hours 
to get at the Manufacturing expense rate as explained 
above in Paragraph B. 

25. Depreciation. Expense will also have an item of 
depreciation which is determined by the Secretary-Treasurer 
as a special item. 

26. Salary Charges to Business. The Production 
Clerk will issue a charge memorandum each week from 
Chief Clerk's memorandum of salaries to charge up to 
Expense salaries less the President's otherwise distributed 
time to B3. This might in a special case apply to some 
other salaried men, but only in remote instances, if any. 

27. Canceled Orders. Orders canceled (if any) 
in process of manufacture must be charged to expense S53 
less whatever salvage can be inventoried. 

28. No Charge Orders. Carefully look over '^ No 
Charge ^' orders in expense under S52 and S53 and be sure 
that none of these belong, or could be put, into work in 
process. 

29. Experimental Work. Experimental work done 
as an expense item (either S or B) but afterwards ordered, 
should be charged to the order, expense credited, and the 
cost sheet inventoried as any other order would be. Expense 
can be credited the current month with material, hours and 
wages so as to maintain the wage distribution chart correct. 

30. Change of Expense Rate. Monthly consultation 
with the Manager or Secretary regarding the prevailing 
expense rate per hour is necessary as work in process should 
not be charged with more expense than it is actually 
costing. 

31. Wage Distribution Chart. X™® keeper daily 
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adds all time cards for total hours and wages from time 
clock. 

32. Once per week the Shop Keeping, Business, Fac- 
tory and Plant time cards are added and memorandum 
handed to Production Clerk, who distributes these figures 
to wage distribution chart. 

33. Mdse. or Productive Hours are determined by 
Difference by taking total of S, B, F, and P time and 
amount from pay roll as per chief clerk's memo, weekly, 
distributing the difference into Mdse. after it is checked to 
agree with the wage distribution. 

34. Memo, of Salaries. Production Clerk sends a 
memorandum to chief clerk each week on which he records 
salaries, wages and hours from which time distribution is 
checked and salaries charged to cost sheets. 

35. Monthly Sales. Production clerk will each month 
receive from the Secretary a memo, of the sales for the cur- 
rent month less royalties. 

36. Partial Shipments. When inventorying work in 
process, be sure that any partial shipments or parts finished 
ahead of batches are provided for. 

A. If a partial shipment, consult with the Secretary as 

to how much to reduce inventory shown by cost 
sheet for that job or order. 

B. If a stock job see that the finished parts shipped are 

handled as explained in preceding paragraph, 
but if not shipped, and are in stores, see that they 
appear in inventory of stock. 

37. Special Statistics. The June and December 
reports should have additional statistics, which are to be 
enclosed in the same cover as the regular monthly reports 
and include : 

A. Charges to Business by months. 

B. Charges to Shop keeping by months. 

C. Summary of Wage Distribution chart. 

D. List of Expenditures on Plant Jobs. 

E. Table of Comparisons. 
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XII 
Symbol Groups 

1. Machines, etc., which are Part of the Plant. 
These symbols invariably consist of a numeral followed 
by one capital letter, as 

IL, a lathe. 
3P, a planer. 
3W, a band saw. 

2. Machines Forming Part of the Company's Prod- 
uct. These symbols are always one or more capital 
letters followed by a numeral as, for example, 

CI, Cutting Press. 

D3, Drawing Press. 

F112, Foot Press. 

DAS, Double action drawing press. 

3. Operation Symbols. Operation symbols are always 
two letters and are as suggestive as possible, as 

BO, Bore. 
TN, Turn. 
XP, Experiment. 
FA, Face. 

4. Business Expense Symbols. (B) These symbolize 
the different divisions which business expense is divided 
into for comparison, etc., as 

' Bl, up to BIO inclusive. 

5. Shopkeeping Expense. (S) The Shopkeeping 
expenses are subdivided as are Business expenses, the 
various divisions being known as 

SI, up to S56 inclusive. 

6. Department Symbols. Each department is repre- 
sented by a symbol consisting of three capital letters as 
suggestive as possible, as 

ENG, Engineering Room. 
PLA, Planning Department. 
DIE, Die Shop. 
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7. Order and Item. Order numbers consist of a numeral 
in a perpetual series followed by one or more small letters, 
one for each item, as 26001a. 

8. Merchandise Jobs. All merchandise jobs are given 
a number preceded by the letter M, as M3890. 

9. Stock Job Numbers. All stock or *' L " jobs are 
given a number preceded by the letter L as, L2601. 

10. Plant Jobs. All new work or additions adding 
to the (not maintenance or repairs) value of plant is done 
on " Plant " jobs which are always preceded by the letter 
P as, P3001. 

11. Factory Jobs. All new work or additions (not 
maintenance or repairs) adding to the value of factory is 
done on " Factory " jobs, which are job numbers pre- 
ceded by the letter F, as F510. 

12. Drawing Numbers. Drawings are numbered from 
1 up indefinitely, each number being followed by a letter 
indicating the size of the sheet, as 233-C. 

13. Sketches. Sketches are numbered indefinitely from 
1 up and are invariably known as Sketch 3001, etc. 

14. Shop Numbers. The series of shop numbers 
running indefinitely from 1 up is the only series of plain 
numbers used, other symbols consisting of numerals in 
connection with letters or words. Shop numbers are 
stamped on each press or machine built and record made 
in the Press Record, as Shop Number 7200. 

15. Manufacturing Numbers. For purpose of iden- 
tification, manufacturing numbers are stamped on each 
piece of a batch and consist of the job or order number 
followed by a different capital letter for each piece in the 
group (or lot) made on such job or order, as L2102A, or 
M2601A, or 26501aA, etc., etc. 

16. Piece Symbols. Each different article or piece has 
a piece sjrmbol which always begins with a capital letter 
(one or more) followed by a number and other combinations 
as explained elsewhere, as WL21a, etc. 

17. Special Tool and Jig Symbols. Special tools 
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or jigs made exclusively for use on some specific piece or 
pieces has a symbol which consists of the piece symbol plus 
the operation symbols or numbers, as SH94al3, indicat- 
ing the thirteenth operation in piece SH94a. 

18. Forged Planing, Turning and Boring Tools, 
ETC., ETC. These tools have symbols consisting of the 
letter T followed by numerals. The letter or letters in- 
dicating the kind of steel is stamped under the tool 
symbol. 

19. Form Symbols for Stationery. All stationery 
forms incident to the present organization and system 
installed by F. A. Parkhurst, M. E., are symbolized and 
known as Form FAPla, etc. 

20. Work Numbers. All work numbers on next 
work forms run from 1 to 99999 and repeat and are known 
always as Work Number 12400, etc. 

XIII 
Manufacturing Ntunbers 

1. For purposes of identification of various pieces 
manufactured, especially press frames, columns, etc., such 
parts will be given a manufacturing number or symbol. 

2. This number or symbol will consist of the Stock 
Job or Mdse. Job number followed by a letter, as L401A 
or L401G, or again M2809V, etc. The final letter of the 
symbol will be different on each piece built on a certain 
job, but the job number is the same. It is apparent by 
inspection that frames with the manufacturing number 
L401A, L401B, etc., were both built on the same stock job, 
viz., L401. 

3. If stock job L401 calls for twelve pieces, then the 
manufacturing numbers run L401A to L401L inclusive. 
The same method, of course, applies to any manufacturing 
done on Mdse. Job numbers, but this will be an exception 
as it is desirable to manufacture only on stock jobs (which 
numbers are always preceded by the letter L) and are the 
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only job numbers used for the manufacture of one or more 
single pieces exactly alike. 

4. The manufacturing nimabers of frames will in all 
cases be stamped on the main casting over the finished 
tablet on which the ram slides. This applies also to colunms. 
Care must be taken when filling and rubbing down not to 
cover the manufacturing number. It is desirable, however, 
that the final cost of paint, with a little machine filler, 
should thoroughly cover the number previous to shipping, 
so there will be no possibility of the customer finding and 
mistaking it for the shop number. 

5. Other articles will eventually be nimibered likewise 
as the necessity presents itself, and in all cases (except 
frames or columns which bear the shop number) the manu- 
facturing number must be plain and in a conspicuous place. 

6. In all cases the manufacturing number should be put 
on the article as soon as it arrives at the works, or if in 
stock as soon as it is drawn from stock to be charged to the 
job. 

XIV 

Anticipating Requirements, Both as to Rough Material, Machin- 
ing Operations and Assembling. 

1. The development of the new organization will make 
comparatively easy the predetermination of the approx- 
imate number of pieces to be manufactured on stock jobs 
or batches. These batches may have the quantity increased 
or decreased as time goes on, due to the variation in the 
demand, although undoubtedly the tendency will be for 
the more or less standard parts to increase in quantity 
rather than decrease. 

2. With the stores department in good working order 
in connection with the proper foundry arrangements, orders 
can be anticipated for stock parts so that in the majority 
of cases, batches of standard parts are completed intact in 
time for requirements without the necessity of continually 
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breaking up operations and " Robbing " the jobs. This 
is an extremely important matter, because it is such a large 
factor in the reduction of costs. 

3. Work on the erecting floor (assembling machines) 
should not be started until all the various parts are on the 
floor, ready for the erectors, so that a definite gang can be 
put on the machine (or a batch of machines) with everything 
laid out so that they can carry the work along efficiently. 

4. This is especially important as soon as the erecting 
operations are put on a bonus, as men cannot, of course, 
be expected to make low times and fair bonuses unless 
everything is at hand to allow them to work without delays 
and efficiently. 

5. Of course, there are exceptions to Paragraph 4, as 
on extremely large machines requiring a number of days 
to assemble. This work can be started and the gang kept 
efficiently busy, even though one or two parts to be erected 
are not on the floor. Judgment will have to be used and 
missing parts followed up to insure their completion in 
time to meet requirements of the floor hands. For example, 
three years ago it was a usual thing for a medium sized 
press to be on the erecting floor from a week to ten days to 
two weeks, partly because the material was not all there 
to allow of its prompt completion, whereas to-day this 
same machine, erected on a bonus, is put up in twenty- 
five to thirty hours for one man, or in a day for a gang of 
two men and a boy. Likewise, a two-hundred ton capacity 
press can be assembled and tested in six working days with 
a proper gang, whereas under the old method, three to four 
weeks was the usual time. These examples are simply 
mentioned to show the importance of strict consideration 
of the points previously mentioned. 

6. Too much stress cannot be laid on the importance of 
anticipating requirements for castings, as is described 
in some considerable detail in the Superintendent's instruc- 
tions. Every time a stock job starts through the shop, 
a verbal order should be given the foundry and (patterns 
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sent to the foundry without fail or delay) for a duplicate 
batch, so that in the general run of cases, this duplicate 
batch will be completed by the time the batch being machined 
reaches Stores. 

7. .Arrangements similar to this have been in vogue 
here now for four years, so that there really is no excuse 
for waiting on the foundry for castmgs. This arrangement 
of foundries making the castings and holding for shop 
.delivery is one which the majority of foundries will be only 
too glad to take advantage of, and there are always plenty 
of foimdries looking for business of this kind, so that 
there is no occasion for any imeasiness on the casting 
proposition. 

8. The above scheme can be carried out to a certain 
extent with the steel foundries, and other vendors, but the 
chief thmg to guard against is the possibility of the design 
being obsolete, therefore, frequent conferences between the 
engineers and Production Clerk are essential. 

9. When starting stock jobs, a great deal of clerical 
work can oftentimes be saved by carefully inspecting the 
stores ledger card of the article in question, which record, 
coupled with the requirenqients on order, and consulation 
with the sales department, will enable the Production 
Clerk to make the quantities as large as possible. Be 
careful at the same time not to tie up a large amount of 
money, or create a stock which may last a year or more, 
although in many cases we can well aflford to make a four 
or six months' supply, on account of the greatly decreased 
cost. On some parts a much larger supply would at times 
be justifiable. This is a matter, however, requiring con- 
siderable judgment. With the complete records at hand, 
there should be no trouble keeping and determining our 
best normal stock, also the most desirable quantities in 
which to manufacture. 
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XV 

Follow Up Methods 

Okder-of-Work Clerk 

The duties of the person who " follows up " or is 
responsible for the prompt shipment of orders are as follows : 

1. See that the '' Wanted " or " Completion '' date 
is on each order when same is issued, providing a promised 
date has been made either at time of quotation, or is required 
by customer when order is placed. 

2. If the Sales Department has no record or knowledge 
that will fix a date, then the date must be arranged with the 
Organizing Engmeer or Superintendent, such date being 
based on: 

A. Time required by Engineering Department to furnish 

required information to allow shop to proceed. 

B. How much, if any, of order can be taken out of stock 

or is in process for stock. 

C. In case of great emergency are there similar pieces for 

use -for other work that can be used to make prompt 
shipment without delaying the work such pieces 
were originally mtended for. 

D. What time is required by the works to fill the 

order, considering the above mentioned points and 
keeping in mind the relation that the new order 
has to others on the books, or to deliveries 
previously given Sales Department in soliciting 
orders. 

E. Always make each date as early as possible so that 

the orders will be rushed out and not allowed to 
become congested by unnecessarily long deliveries, 
which keep the goods from being invoiced as early 
as possible. 

3. After the shipping date has been determined, see that 
same is recorded on Order schedule; also promised dates 
from Engineering Department or others that have a vital 
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bearing on the time that the works wUl be able to proceed, 
either to make patterns, order material, draw same out of 
stock (or from work in process), or to get started on machin- 
ing and erecting. 

4. Having taken care of the above mentioned points, 
it now becomes necessary to go over the Order schedule 
each day and note the following: 

A. Has every order been shipped that was promised 

for that day? If not, investigate and keep things 
moving untU the order is shipped. 

B. Were information or material lists received as 

promised? 

C. Is the work promised for the next few days on time? 

In this line, orders and details in connection with 
them should be anticipated a few days (or more) 
ahead, so that if such work is lagging it can be 
urged before the date promised. 
I D. If it is found that our orders cannot possibly be 
gotten out on time (that is, with all reasonable 
effort or expense that the particular order or 
circumstance may warrant) then the Sales Depart- 
ment should be notified in advance so that the 
customer may be kept advised of the condition 
of said order. 

E. In following machines, or parts on order, but coming 

through on " M " or " L" jobs, the schedule of 
such parts or jobs should be followed and the work 
urged in the same way as explained above in con- 
nection with the order schedule. 

F. After familiarizing oneself with the condition and 

progress of all the various orders and jobs, it is 
then comparatively easy in consultation with the 
Superintendent or Routing clerk to change the 
" order of work '' as routed to the various machines 
and benches so as to complete such work in the 
order and time required to meet the deUvery 
dates. 
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G. A red rush or a red, red rush next-work form should 
be used when dbsoltUely necessary but always with 
the utmost discretion as they precede or side- 
track other work. For this reason they are not 
economical and this fact must never be over- 
looked. A rearrangement of the order of the 
" next-work " forms in the Planning Department 
route rack will in most cases give the desired 
preference; the boy in charge of such rack at the 
same time changes the shop rack. 

5. It is important that the Casting Purchase Order 
schedules should be watched for the prompt delivery 
of material purchased outside (consult with schedule 
clerk). 

6. Stock or '* L " jobs on being started and scheduled 
will have completion date noted and it is necessary that they 
be followed and completed on time. Dates furnished on 
orders will many times be based on some such job in proc- 
ess, though the completion dates on *' L " jobs can ordi- 
narily be extended to favor work on order, provided of 
course, that some important order is not side-tracked by 
so doing. 

7. It is important that repairs be given all the advantage 
possible over all other orders (except perhaps in some special 
case of a large or important contract that may involve much 
money or other consideration). Careful planning will in 
the majority of cases allow these repairs to be worked in, 
in connection with other order work so that although ahead 
of the repair, it will not be so appreciably delayed as to 
interfere with its date of delivery. 

Orders being processed on a Red Rush work order must 
be especially followed and given preference over all other 
work. 
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XVI 
Movement of Batches in Installments 

1. When it is desirable to move part of a batch of pieces 
as fast as an operation is completed, or as fast as several 
pieces may be ready, so that work may be started at another 
machine on the next operation, the following method is 
employed. 

2. The move material boss must make a move material 
order. Fig. 12, Chapter IV, stating the quantity moved, 
from what place and to what destination, work nimibers 
for both orders, and show clearly thereon that it is a partial 
movement. 

3. The next-work orders must both be marked each 
time part of the lot is moved, plainly showing on the back 
the number of pieces moved and the date. The work 
order receiving the material can be moved up into the middle 
compartment at the time the first installment arrives and 
the note on the reverse side will explain the partial quantity 
so that work can start at any time thereafter. This method 
is to be followed only when lack of time prevents the com- 
pletion of the entire batch before moving for, and starting, 
the next operation. 

XVII 

Route Rack Signals 

A red signal card is put in the top compartment in the 
Planning Department route rack for each machine not in 
operation. This rack is checked up every morning and 
every afternoon, inamediately after starting time by the 
Order-of-Work Clerk. If there is no work for the machine to 
do, the condition of the rack shows it by the absence of next- 
work order forms in either the middle or top compartment. 
A red signal card in a machine compartment with work 
orders in the middle compartment, but none in the top 
compartment, indicates that the machine is without an 
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operator and that no work is set in it. If there is a work 
order in the top compartment behind the red signal card 
it indicates that the machine is without an operator and that 
the job specified on the said work order is standing idle in 
the machine. If the red signal card in any of the above 
cases displays a large letter R it indicates that the machine 
is undergoing repairs and cannot yet be operated. The 
absence of a red signal card indicates that the machine is run- 
ning, providing, of course, the rack contains work orders in 
the top compartment. 

XVIII 
Stores Clerk 

1. General Instructions. Stores Clerk has charge 
of, and is responsible for the Stores Ledger which is in card 
form, using Form FAP7a, see Fig. 17, Chapter V, which 
Stores Ledger forms a perpetual inventory of all stores on 
hand, either rough or finished. 

2. The Stores Clerk is to see that the Stores Ledger 
is kept up to date, both as regards stock taken out and also 
material received into stores, including work finished by 
the shops on '* L " or other jobs and chargeable to stores. 

3. This card is so designed as to show the source of 
every bit of material charged to same, as well as the date, 
purchase, job, or other niunber, quantity received and price. 
This card also shows a quantity balance and cash balance. 
Material taken out of stores is to be recorded on the card 
giving the date, number to which same was charged, quan- 
tity, price and amoimt, leaving a reduced quantity and 
cash balance. 

4. Pencil notations should be made on the Stores card 
whenever material is requisitioned or ordered for stores, 
showing the date, and job or purchase number, on which 
said material is coming, so that in referring to the stores 
card the amount on hand is not only visible but also the 
notation above referred to, showing what is due on order. 
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5. Material charged into stores at a price which is too 
high, say for example a piece manufactured by us and cost- 
ing more than we would get for it, should be priced at a 
new amoimt. The new amount to appear in the price 
column in red under the cost price (which always appears 
in black) and the cash balance of the stores card reduced 
to equal the proper amount for the quantity on hand at the 
new price. Entries are all in black except price column. 
Stores clerk should, in adjusting prices as above explained, 
consult with the Secretary to be sure that the inventory 
value meets with his approval. 

6. By keeping in close touch with the stores keepers, 
the stores clerk can keep his entire inventory properly 
checked so that it will practically equal the actual stores on 
hand. The most satisfactory way to do this is to have the 
Stores Clerk see that the various stores keepers when turn- 
ing in material cards for the different stores which are getting 
extremely low, make a memorandum on the card at the 
time, showing the quantity on hand. This allows the 
stores keeper to check and adjust his card and requisition 
additional stock. 

7. Whenever stores are requisitioned, the card must in 
every instance be checked with the quantity on hand and 
the stores card adjusted if necessary. 

8. The Stores Clerk will also see that the section and 
space numbers are recorded on each stores card, and insist 
on the various stores keepers, when drawing stores out of 
stock, plainly note on the material cards the section and 
space from which the stock is taken. This will almost 
invariably make a sufficient check, aside from the wording 
on the material card, to insure the proper stores card being 
credited with the amount taken. 

9. The Stores Clerk is responsible for stock being 
replenished whenever it gets low and is cautioned to be sure 
and requisition, or order made, any and all stock as soon 
as the stores card shows it is getting low. In this connec- 
tion he must either maintain the stock as per the amounts 
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called for in the right-hand upper margm at minimum, 
maximum or danger limits, or where he does not have this 
information he must base his requisition or order on the 
quantities used for a reasonable period, or by consulting 
the Superintendent or Secretary, or both. 

Note. See Superintendent's instructions regarding this 
subject. 

10. Monthly Reports. The third or fourth of every 
month the Stores Clerk will be called on to give the Produc- 
tion Clerk a memorandum of the value of stores on hand the 
last day of the preceding month, as per the following example : 

Stock on Hand December 31, 1910 

Drawer 1— Rough Stock, " A to R " $13653.30 

2— Rough Stock, " S to Z " 11021.80 

2 — Presses, Attachments, etc., ready to ship 26445 . 50 



2 — Friction Clutch, 
2— Pin Clutch, 
3— Pin Clutch, 
3— Press Parts, 
4 — Press Parts, 
5 — Press Parts, 



3072.70 

"AtoK" 4516.00 

"LtoW" 15400.20 

"AtoD" 8167.20 

"EtoR" 35155.80 

"StoW" 13982.30 

6— Bar Metal 29375.60 

7— Sheet Metal 1673.50 

7— Stationery 4824.40 

7— Lumber 6889.60 

7— Miscellaneous, " A to E " 12589.30 

8— All stock not under E, " M to O " 11300.60 

9— Other Headings 8891.00 



$206868.80 



11. The Stores Clerk's routine work is to be kept up to 
date daily including posting to stores card all " L " (stock) 
jobs closed, also posting of bills or invoices. 

12. Paragraphs 10 to 22 inclusive in '* Planning Depart- 
ment Monthly Reports " are to be considered part of these 
instructions. 

13. Stores Over and Under. An account is kept 
called " Stores over and under account/' to which is 
debited all stores unaccounted for and which is credited 
with all stores found over. 
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14. Scrap Bronze, etc., from Shop. Scrap bronze, 
brass, copper, etc., in the form of chips or pieces are to be 
kept in the stores rooms in the stencil-marked barrels pro- 
vided. In all cases they are to be credited to the job from 
which they came, by the various foremen and gang bosses 
at the time the job is completed. None of this valuable 
metal must be allowed to stay in the shop. 

15. Lots. Such stock as a miscellaneous assortment of 
springs, various shapes and thicknesses of a certain kind of 
metal, etc., etc., can be recorded on stores cards and given 
a lot nimiber. For instance, Lot No. 10 might represent 
a lot of 50 or 60 miscellaneous steel oil-tempered springs of 
various sizes which might be priced at so much a pound, 
and charged out as " coming from Lot No. 10, 3 lbs. of mis- 
cellaneous springs," so much money. This will facilitate 
the entering and keeping track of this class of stores. 

16. Lot numbers can also be used to advantage in case 
of short miscellaneous lengths of cold-roUed steel, or mis- 
cellaneous scrap machine steel, etc., etc. 

XIX 

Instructions for the Care and Inventory of Scrap Metals 

1. Borings and Turnings (Iron and Steel). Quoting 
from the Stores Clerk's instructions, the following is the 
method used in handling borings and turnings. 

2. As the value of these is about a much as the value 
of clearing up and piling (such labor being charged to S19), 
S19 is to be credited each month with that month's accumula- 
tion at the prevailing market value, which value the Stores' 
Clerk is to get from the Secretary. 

3. The Stores Card record of borings and turnings is a 
memorandum record only and is not to be inventoried. 
In other words, it is a record of accumulations from month 
to month and the prevailing values. When the Shop is 
cleaned up at the end of the month, special care must be 
exercised to see that the accumulation on hand at that time 
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is put in the pile at the west end of the Machine Shop in 
the open space provided for this purpose. The pile should 
then be surveyed so as to make the above-mentioned record 
as accurate as possible. 

4. When a carload is sold — say in the middle of the 
month; the accumulation for that month must be credited 
to S19. The price, however, is to be one that will even up 
any difference between the amount that S19 has been 
credited with previously (at an estimated value for that 
period) and what is actually received for it at the time that 
it is sold. 

5. Cast-iron Scrap. Any cast-iron scrap of any size 
is to be weighed and the job from which it comes credited; 
the Stores Account is of course, to be debited but in addition 
the entire pile of cast-iron scrap is to be surveyed and the 
weight estimated at least once a month. If the amount 
on hand happens to be small the entire lot should be weighed. 
In any event, the Stores Card must be checked at least 
once a month so that the total scrap on hand practically 
agrees with that shown on the card. The amount of any 
required adjustment must, of course, be carried into the 
" Stores Over and Under Account.'* 

6. Wrought Iron in the Yard. The pile is to be 
estimated or weighed and the Stores Card adjusted every 
month and the required notation made on the " Stores 
Over and Under Account." 

7. Miscellaneous Scrap not Otherwise Provided 
FOR. All miscellaneous scrap not otherwise provided for is 
to be handled as above mentioned for iron and the accoimts 
kept separately for each different kind of metal, and the 
Stores Cards are to be adjusted and revalued at least once 
a month. 

8. Bronze and Similar Metals. There are large 
steel cans provided in the Stores Room in which are to be 
kept the following scrap-metal, whether in the form of old 
or condemned parts, or chips or borings. These barrels are 
marked respectively : 
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A. " Bronze Chips/' - 

B. " Manganese Bronze Chips." 

C. " Cramp's No. 1 Gear Metal Chips." 

D. " WiUiams' Bronze Chips." 

E. " WiUiams' G. T. Bronze Chips." 

F. " Bronze Scrap." 

G. " Brass Scrap." 
H. *' Copper Scrap." 

I. '^ Iron and Steel Scrap." 

9. All incoming scrap-metal coming under any of the 
above mentioned headings must be accompanied by a 
Material Card properly crediting it to the job from which 
it comes and charging it to Stores. The barrel into which 
this incoming scrap or chips is to be put must be clearly 
marked on the Material Card. The Storekeeper's atten- 
tion is called to the fact that he must accept no scrap- 
metal except on a Material Card made out as described and 
issued by either the Production Clerk or Route Clerk in the 
Planning Department. If any of these metals are to be 
turned into Stores by Gang Bosses or Foremen and they 
have not been provided with the proper Material Card 
from the Planning Department they must get one before 
turning the metal into Stores. 

10. All Foremen and Gang Bosses must pay especial 
attention to the care of any of these bronze or brass metals, 
whether in the form of castings, chips or turnings. This 
metal is exceedingly valuable and while pieces are being 
machined care must be taken to see that the chips do not 
fly all over the place. They must be caught in a pan and 
the machine so shielded as to prevent their being lost or 
mixed with other dirt. All of such scrap must be turned 
into Stores promptly after the job is finished, or if it be a 
long job such scrap must be turned into Stores every night 
before quitting time. 

11. The Planning Department in routing work to be 
done in any of these bronze or similar metals must attach 
a Material Card to each Work Order, properly made out 
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and signed in accordance with the above instructions. 
The Storekeeper on receipt of such card and incoming metal 
will fill in the weight and m^ the card. 

12. The headings on the Stores Cards must agree exactly 
with the headings mentioned above in these instructions 
(Paragraph 8) and the same terms must be used in making 
out these Material Cards so there will be no mistake in 
getting scrap metal into the wrong barrel. All of these 
metals have their own particular scrap value if kept clean 
and separate, and the value is greatly lessened by mixing 
them or allowing them to become mixed with dirt or other 
kinds of chips. 

13. General Remarks. Every piece of scrap-metal 
(no matter from what source) should be reported to the 
Planning Department promptly by means of a Material 
Card in every instance. When the Material Card is not 
at hand and accompanying the Work Order, it is up to the 
Gang Boss or Foreman to inquire and see that the Material 
Card is forthcoming. 

XX 

Chief Cost Clerk's Instructions 

1. General Instructions. The Chief Cost Clerk is 
responsible for the condition, care, and accuracy of all cost 
sheets for both live and completed work. He is furnished 
one assistant. 

2. All cost sheets must be kept up to date. All labor, 
and other charges to same, at the close of work each nighty 
must be posted to sheets up to and including, the charges 
for the day previous. 

3. If the Cost Clerk's work is being interfered with or 
delayed by hindrances beyond his control, he must imme- 
diately report same to the Production Clerk. 

4. All cost sheet files must be kept clean. and neat, and 
only live work in process must remain on the said files. 
Work shipped or completed, or jobs otherwise closed, must 
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be removed from the files as soon as the Chief Cost Clerk 
is satisfied that all charges that belong to them are posted. 

5. Details. Refer to Plates VII and VIII. The 
Cost Clerk will receive notice from the Production Clerk on 
either the department order (see Fig. 47 Appendix), general 
order form (see Plate IV, Appendix), or memorandmn, 
for every new order, job or expense issue. The Chief Cost 
Clerk must personally see each day that the cost sheet is 
opened for such new work and the proper headings filled 
in. When the schedule cost sheets are used this heading 
is filled in by the Route Clerk, for all work in process except 
stock jobs. The Production Clerk issues the schedule cost 
sheets for all work for stock. The sheet filled in and 
O.K'd. by him is the Route Clerk's authority to proceed 
with the work called for. Headings should be complete, 
stating the customer's name, date of order, job, order, and 
item number, and the customer's number, as well as a 
complete specification indicating what is to be furnished. 
This specification may be brief, but at the same time must 
be suflSciently complete to form a clear record for reference 
purposes. 

6. All regular time, material charges and sundries are 
to be posted to the cost sheets in black ink. 

7. All over time, including the premium, must be posted 
to the cost sheets in green ink. Note that all premiimi 
paid on over time is to be marked in the left-hand descrip- 
tion column, as for example "One home's premium." The 
hours for premium itself not appearing in the labor division 
colunm — only the amount of money. 

8. All credits to the cost sheet are to be made in red ink. 

9. All bonus charges to cost sheets are to be posted in 
black ink in the proper operation column. The Cost 
Clerk is to post no bonus unless the record of it comes to 
him in the form of a bonus pay slip properly approved 
(See Fig. 44). Reading from left to right is to come the 
date, bonus chart number, man number, man rate, and 
then the amount of money in the coliunn having the proper 
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operation and work number heading. These bonus pay 
slips will be checked by the Production Clerk before going 
to the Cost Clerk. The Production Clerk will note on each 
the job number to which the bonus is to be charged. The 
Cost Clerk must carefully check this job niunber and the 
work number with the numbers on the cost sheet to which 
he is posting the bonus charge. 

10. All inventory figures, whether monthly or for any 
other period, must always be made in yellow ink. 



Fig. 44. — Bonus pay alip. No bonus is paid unless it is authorised by one 
of these orders duly approved. 

11. All material charged must show the weight, in 
addition to the number of units whenever this information 
is available. 

12. All charges to cost sheets for materials or sundries 
from invoices must state the name of the person or firm 
from whom the invoice comes, as well as the purchase order 
number. The material column must contain a statement 
of what the piece is with its weight and amount. Where 
freight is to be included in the bill, same must appear as a 
separate item on the next line, but is to be posted in the 
sundries column. 
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13. As soon as the sheet is filled at the bottom, each 
vertical column must be added and the total carried across 
the bottom of the sheet and cross added to check with the 
total amount. The sheet number must be filled in at the 
top of the sheet as each new sheet is opened (or if fly sheets 
are used, in the lower left comer) bearing on the top line 
the date and the amoimt brought forward. Extreme 
care must be exercised in making all transfers from one 
sheet to another, and the bottom items representing amounts 
carried forward must absolutely agree with the top items 
on the next sheets representing amounts brought forward. 
This includes the figures at the bottom of the weight 
column, as well as other amounts. 

14. Every item posted on the sheet, no matter in which 
colunm, is carried over in one amount to the extreme right- 
hand colmnn in total amount to form a new total. The 
total amount, or amount on each line reading from top to 
bottom, is increased over the previous one by an amount 
equal to the entries to the left of it on the same line. 

15. All cost sheets must have a blank space of at least 
five lines between the last posting at the end of the month 
and the first entry for the ensuing month. This is done 
not only to separate each month's work but to faciUtate 
monthly inventorying, and as an additional check against 
errors. 

16. When posting material charges, either from invoices 
or material bought on purchase or casting purchase orders, 
the number of such purchase order must be checked against 
the number appearing on the margin of the cost sheet. 
This marginal column should contain the numbers of every 
purchase order issued, chargeable to the job in question, so 
that if the Cost Clerk does not find the number as a check, 
he must investigate to be sure the charge is authentic. As 
the material is received on each purchase order, a diagonal 
line must be run through the purchase order number in the 
marginal colimm. The object of this is to form a graphical 
record to assist in checking off what material has been 
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received. A similar notation should be made on the cost 
sheet for each material card issued by the planning depart- 
ment for all material requisitioned from stores. 

17. No time must be posted to these sheets except for 
business and expense that does not come through the proper 
channel, and which does not have a work niunber, as well 
as a job number. Without both of these numbers there 
is no check on the correctness of the charge, and neither 
can the correct routing or condition of the work m the shop 
be told from the cost sheet, because the heavy black lines, 
showing its progress, will not exist. This will be further 
explained below under "Job Time Cards," paragraph 20. 

18. Job Time Cards. The time card coupons will be 
sliced up and separated from the time checks before being 
received at the Cost Clerk's desk. The Cost Clerk should 
first sort these coupons, according to the jobs, so as to bring 
all the different classes of work together. Subsequent to 
this they should be sorted alphabetically by job niunber, 
after which they should be again sorted by work number 
maintaining at the same time their relative numerical 
position by job numbers. Attention is called to the fact 
that all work numbers across the top of the schedule cost 
sheets are always in niunerical order, so that to expedite 
the Cost Clerk's work of posting, the coupons shoidd be 
arranged in numerical order by work number. 

19. Each job time card will bear on it the charge number, 
work number, man number, man rate, date, department 
or labor division, machine symbol, etc., all of which are to 
be accurately copied and posted to cost sheets in the proper 
order. 

20. As fast as the work on each coupon is completed in 
the shop, it is immediately stamped " Done '* in large 
letters. As the Cost Clerk posts each coupon marked 
" Done," he must be sure to extend the heavy black 
horizontal Une at the top of the sheet the full width of the 
column, in which he posted the time — being sure that the 
work number on the coupon agrees with the work niunber 
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on the cost sheet. This line is to be ruled between the two 
guide lines provided, over the words " Work No.," and 
extending across the page. In cases where the coupon is 
not stamped " Done," the top of the column is not ruled 
off — ^the sole object of the heavy black line being to indicate 
graphically the progress of the work through the shop. As 
each coupon is posted on the cost sheet, it must be initialed 
by the Cost Clerk, showing that the entry has been made. 
Invoices and credit memoranda, etc., posted to the cost 
sheets must also be initialed by the Cost Clerk. 

21. The Cost Clerk will daily, after he has posted all 
the time coupons, total same by classes to get at the total 
hoiu^ and the amount of money which he has charged to 
Business, Plant, Factory, Shop-Keeping and Merchandise. 
He will check these individual amounts and totals with the 
amounts entered in the daily wage distribution book by the 
Time Clerk, and will check the proper column with his 
initial to show that such time for that day has been checked 
and agrees. It is imperative that the daily charges of 
hours and money to the various cost sheets agree absolutely 
with the daily wage distribution. 

22. Fly Sheets. When one sheet is not sufficient, one 
or more fly sheets may be used. The fly sheets are exactly 
like the first sheet except that the heading has been removed 
down to the bottom of the space provided for work number. 
The fly sheets so arranged allows the original heading on the 
first sheet to be used without recopying the entire routing. 
The job and sheet numbers should be filled in the lower 
left-hand comer of each fly sheet at the time it is placed 
in the files. 

23. Recapitulation op Costs. The Cost Clerk should 
make it a point to daily close all cost sheets for work com- 
pleted, after being sure that all the charges to these jobs 
have been received and posted by him. The upper left- 
hand corner of the sheet provides for the recapitulation 
of the costs. This cost includes material, labor and sun- 
dries, which totaled represents prime costs. To this. 
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opposite expense, must be added the prevailing over head 
burden per hour. This burden added to the prime cost, 
represents the total manufacturing cost. Differential bur- 
den or machine hour-rate is posted in each labor operation 
coliunn. 

24. Monthly Reports. The Cost Clerk will see that 
on the first of each month there are no cost sheets on his 
files, other than those for work in process. The completed 
sheets for all billed or shipped work must be moved out 
of the files, or allowances made in his report of work in 
process for partial shipments or billing. Otherwise work 
might appear both in the inventory and in bills or accounts 
receivable. 

25. All cost sheets of expense (Shopkeeping or Business) 
are left in the files but a space left each month so that imder 
the expense subdivision, each month's charges are clearly- 
separated. Business and shopkeeping expense are to be 
listed first so that these items may be checked and compared 
as early after the first of the month as possible. 

26. After carefully clearing his files, and checking the 
items mentioned above, the Cost Clerk is to tabulate in 
groups all work in process under the several headings — 
Orders, Factory (F) Jobs, Stock (L) Jobs, Merchandise 
(M) Jobs and Plant (P) Jobs. This list for each of the 
above groups should have a separate column for material, 
sundries, hours, wages, expense and amoimt. Each dif- 
ferent group is to be figured at the prevailing expense rate 
determined periodically for that group. This expense 
rate or burden will be specified by the Secretary-Treasurer. 

27. In making up this report the Cost Clerk must be 
sure all charges for both material and labor are included, 
taking special care to see that there are no uncharged 
invoices which apply to that particular month. 

28. Extreme care must be exercised to see that partial 
shipments, either on purchase or casting purchase orders 
are properly charged up. Generally speaking, material 
is not received in partial shipments, but in a few exceptional 
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cases^ especially for large parts, this rule is departed from. 
This check should be made against the Receiving Clerk's 
copy of the purchase orders and casting purchase orders 
remaining on his file at the end of each month. 

29. Cost Sheet File. All completed cost sheets are 
to be filed in the file cabinet provided for this purpose in 
numerical order, and m the proper compartment, as indicated 
by the order or job symbol. 

XXI 
Time Keeper's Instructions 

1. Time Check. The Time Keeper's attention is called 
to the notice entitled Time Clock, dated Nov. 13, 1907, 
explaining the use of time cards and time clock and payment 
for regular and overtime work, which notice is to be con- 
sidered a part of these instructions. 

2. Time Keeper's attention is also called to memorandum 
dated December 15, 1908 entitled Interpretation of Time 
Clock Cards, which memorandum is also to be considered 
part of these instructions. 

3. The Clock Cards are made out in the counting room, 
the chief clerk being responsible for the issuing of the required 
cards each week. 

4. The Time Keeper is required to be present in the shop 
at the time clock from about 6.50 a.m. until after the 
second whistle blows and to report immediately to the 
Superintendent any employee who attempts to register 
another's card. He must also report to the Superintendent 
those employees who are habitually late or who are violat- 
ing the shop rules pertaining to requirements for registering 
time. 

5. The Time Keeper must note any diflference of time 
which may exist between the time the whistle is blown and 
the time clock. If necessary he should signal on the shop 
'phone from the Superintendent's Office to the engine man 
so that he may blow the whistle from the boiler room in 
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accordance with the time clock. This whistle should agree 
absolutely with the time recorder, from the cards of which 
the payroll is made up. 

6. Time Cards. The hours worked must be recorded 
daily by the various foremen and gang bosses on job time 
cards, Form FAP17b (white for regular work) or Form 
FAPlSb (red for overtime work) one of which cards will be 
daily issued by the time keeper for every employee in the 
drafting room, counting room, and planning department, 
as well as for all factory employees. 

7. Foremen, Gang Bosses, or heads of departments are 
to see that the separate coupon on the time card is made 
out for every different job, which each of his men works on 
during the day. Each coupon must bear the order, work 
or job number, the man's number, and the time the man 
started and finished. He must note in the right-hand upper 
margin of the coupon the elapsed lime, also putting a check 
mark in the space provided to show whether it was machine 
work or hand work. The machine symbol must be given 
as well as that of the operation, such as BO, TN, TH, AS, 
DM or other symbol covering the operation, or several 
operations, for the work done. 

8. The Time Keeper must see that these time cards 
are received by him promptly at 7 o'clock in the morning 
except perhaps for over-time cards, which he must receive 
as soon after seven o'clock as practicable, but not later 
than 7.30. 

9. The Time Keeper must be sure that time cards are 
returned every morning for every employee who worked 
the previous 24 hours, expiring at 7 a.m. of that date, which 
time cards are to be sorted by departments and handed 
to the planning department iijiie_boy. This boy plainly 
stamps the cards from the different departments with a 
rubber stamp with the department symbol, in the place 
provided on each coupon of each card. The cards are also 
to be plainly dated with the month, day and year in the 
space provided on each coupon on each card. 
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10. The Planning Department time boy is then to see 
that each coupon of every time card which bears a work 
number has this number crossed oflf by running a straight 
Une through same with a blue pencil. The order, job or 
other nimiber to which this work is to be charged must be 
plainly marked with blue pencil in the blank space imme- 
diately under the one provided for the work number. 

11. As fast as the Planning Department time boy gets 
all the cards for one department or boss dated, stamped 
and the work numbers transposed, he passes same over 
to the Time Keeper, who will immediately total the various 
hours appearing on each coupon to see that same agrees 
with the total hours allowed on the time check (or top 
coupon) of the time card. This represents the total hours 
the man is supposed to have worked that date and which 
the foreman or boss has recognized by signing his name on 
the time check. The Time Keeper, after checking the hours 
to see that they agree with the time check, fills in the space 
provided in each coupon, the man's rate and the amount 
of wages for the time consumed as shown by each individual 
coupon. He carries the total amount due the man, to the 
time check at the top of the card; this total amount repre- 
sents the man's rate multiplied by the hours shown on the 
time check, and of course, must equal the total of the various 
amounts on the coupons below. 

12. Each day's time cards as soon as totaled and priced 
by the Time Keeper must be taken by him to the shop and 
each card checked oflf against the time clock card for each 
man. This is done to be sure that the total hours signed 
for by the man's boss or Foreman (and equaling his total 
distributed time) agrees with the total hours he is known 
to have worked, as shown by the time clock card. Any 
error or discrepancy between the time card and time clock 
card must immediately be investigated and corrected by 
the Time Keeper. 

13. The time cards are then sliced up and each coupon 
cut oflf separately. All coupons are sorted to orders, L, 
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M, P, or F jobs, or to shop keeping (S) and business (B) 
expense. The total hours and the total money shown by 
the time checks is to be added and recorded in the Daily 
Wage Distribution book in the proper columns by job 
groups above mentioned. Each entry must be initialed 
by the Time Keeper. 

14. In totaling the coupons preparatory to posting in 
the daily wage distribution book, the Time Keeper must use 
the adding machine and tape, and check same back to the 
coupons to be sure there is no error. This tape should be 
preserved until the cost clerk is through with the posting 
of the coupon and his additions for the distribution of time 
must agree absolutely with the Daily Wage Distribution 
Book. This checking must be done daily and the book 
daily checked with the cost clerk's initials to show that 
checking has been made. 

15. Time checks from the daily time cards must be 
preserved by the Time Keeper for at least a week to enable 
him to catch any error that may exist when he totals and 
prices each clock time card preparatory to forwarding same 
to the chief clerk. He must see that these amounts agree 
with the daily wage distribution book total for the week. 

16. Time Keeper is to daily keep a record from the chief 
clerk's time cards and the chief draftsman's time cards, 
showing the hours charged up and payable for each employee 
who does not ring up on the time clock, which record is 
to be weekly turned in to the Chief Clerk. 

17. The Time Keeper has in his possession the wage rates 
of all employees whose time is recorded by time card and he 
is cautioned that these rates are absolutely confidential. 
His record of the same is to be preserved by him under lock 
and key so that access to same is not easy for those not 
having business with this record. The same applies to the 
time checks which he preserves for a week or more. 
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XXII 
Decimal System of Time Keeping 

1. Commencing Wednesday, June 1, 1910, the present 
method of recording time (namely hours and fractions) 
will be discontinued and all time on time cards, clock cards, 
cost sheets, etc., etc., is to be expressed in hours and tenths. 

2. The disk of figures on the time clock in the western 
end of the machme shop which formerly printed mmutes 
on the weekly time card has been changed so as to print 
hours and hundredths. 

3. When the clock cards are totaled and priced the total 
hours are to be figured to the nearest tenth. 

4. All heads of departments, foremen and gang bosses, 
or others who have to do with making out time cards are 
cautioned to read the time on the clocks to the nearest tenth 
hour, which tenth hour is readily determined by the relation 
of the minute hand to the red figures on the clock dials. 

5. If a man starts a job at 7 a.m. and finished it at 8.20 
o'clock, the time he completes the job will appear on the 
time card as 8.3, this same time going down on the next 
coupon for his commencement time for the next job, which, 
if he finished at 9.35 will be recorded at 9.6, the minute 
hand at this time being close to the decimal mark .6. 

6. It is not desirable at present to attempt to calculate 
time closer than tenth hours, this bringing it sufficiently 
close for all practical purposes, but every one is cautioned 
to be sure to read to the nearest tenth mark. 

7. In the Planning Department by using the decimal 
system the wages can be calculated much more accurately. 
Commencing June 1st, the amounts are to be carried out 
to mills; this applies to cost sheets, time cards and all 
other records, wage distribution, etc. 

8. The cost clerks are cautioned also in posting all time 
to the cost sheets that the figures must be invariably carried 
out to mills. 
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9. When the May work is added up and the totals carried 
across the sheets in the various columns with yellow ink 
all hours are to be totaled May 31st into hours and decimals 
and not hours and fractions as formerly. 

XXIII 
Time Clock 

1. Employees are requested to carefully read and note 
the following so they may work in better harmony with the 
Time Keeper and Paymaster, thus eliminating the trouble 
and annoyance due to the careless and irregular methods 
when registering " In and Out '' at the Time Clock. 

2. Be sure that the shifting lever at front of Clock is in 
the proper position to print the time in the right space 
and column. These positions are plainly marked on the 
clock to conform to the printing on the time card. 

3. The card must be dropped into the slot provided for 
this purpose and allowed to rest on the stop at the bottom 
of the slot by its own weight only. Don't keep the hand 
on card and don't force the card hard down, as this alters 
the correct position of same in the clock so it will not register 
in the correct space. 

4. If, after registering in the morning an employee leaves 
before quitting time, he must register .'* Going Out " in the 
Out column. If he returns to work again the same morning 
he must set the Clock to the In column for overtime and 
register, and when going out at noon set the Clock to register 
" Out '' in the Overtime column. This same rule applies 
to the afternoon also. 

5. Finally, it must be clearly understood that the Time 
Clock automatically shifts from a.m. to p.m. at 12.15 p.m. 
therefore, employees must register at noon between 12 noon 
and 12.15 p.m. in the Out column only and then return to 
the Clock after it shifts for p.m. and register in the In colunm 
for P.M. 

6. If a man stays at his work after 12 o'clock noon, 
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or after quitting time at night, he should make a double 
register at 12 o'clock noon (or at quitting time at night), 
one in the Out column for regular time and one in the In 
colunm for overtime, and when he finishes this additional 
period he again registers in the Out column under " Over- 
time." 

7. If time is put in before, starting time in the morning, 
it should be registered in the " Overtime " colimm. This 
case also requires a double register at starting time for 
regular time. 

8. Time registered in Saturday p.m space should always 
be under *' Overtime." 

9. These instructions refer only to the method of handling 
the weekly time cards and time clock, and do not in any 
way affect the practice established covering payment for 
for Overtime work. Although time cards may show a 
register in the ^' Overtime " column, it is not necessarily 
overtime work. 

10. The basis on which straight and overtime work 
will be paid for is as follows : 

Straight or Regular Time 7 a.m. to 12 m., 1 p.m. to 6 p.m. 

Straight or Regular Time Saturday 7 a.m. to 12 m. 

All other time, including legal holidays, will be paid for 
at the rate of 1^ hours pay for each hour worked (except 
Sundays, which will be paid for on the basis of two hours' 
pay for each hour worked) imless special arrangements 
to the contrary exist in some individual cases. Legal 
holidays are as follows : 

New Years Day. 

Decoration Day. 

Fourth of July. 

Labor Day. 

Thanksgiving Day. 

Christmas. 

11. In figuring payroll only Hours and Tenth Hours 
are considered, hence the nearest Tenth Hour is used. 

12. By carefully following the above instructions a clear 
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and accurate record will result. Chances of error in com- 
puting the wages from the time cards each week will be 
reduced to a minimum, resulting in much less annoyance 
to both the Company and Employees. 

XXIV 
Schedule Clerk 

When the schedule cost sheets, Plates VII and VIII are used, schedules 
four (4), five (5), six (6), and seven (7) are unnecessary. 

1. General Instructions. The object of the different 
schedules Form FAPlOb (Plate 11), see detailed descrip- 
tion below, is to present a complete and up-to-date record 
or history of the work being done on Orders, Purchases, 
Mdse., and Stock Jobs. The schedules show at all times 
the condition of each Order or Job, and the location of the 
various pieces. By the graphical method employed, they 
make it possible to see at a glance just what operations or 
pieces are not completed. 

2. The Schedule Clerk is not responsible for the fol- 
lowing up of delayed operations except as regards the Pur- 
chase and Casting Purchase Schedules and promised date 
for Information to be received from Engineering depart- 
ment on all schedules (especially General Order Schedule). 
These delayed operations he is to follow up as described 
below. 

3. The general scheme of the schedule is suggestive 
of a time table, the vertical row of letters at the left being 
the day of the week, to the right of which the date is to be 
put. 

4. All operations to be performed, are noted in red and 
when done same are noted in black. These notations are 
always in ink, of the color specified and appear on the 
horizontal line corresponding to the date on which the 
operation is to be performed, or has been completed as the 
case may be. 
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6. The different schedules are as follows: 

1. General Order Schedule. 

2. Purchase Order Schedule. 

3. Casting Purchase Order Schedule. 

4. Stock (L) Job Schedule. 

5. Merchandise (M) Job Schedule. 

6. Plant Job Schedule. 

7. Factory Job Schedule. 

6. All material lists, drawings, references and additions 
to material lists or drawings, must pass through the 
Schedule Clerk's hands. He must note on the proper 
schedule opposite the proper date, LP for every addition 
to the list or drawing. Thus the schedule will show a record 
of the frequency and number of alterations or additions. 
Symbol LP will be interpreted as " Listed Partially " or a 
change or addition to the list, and DW will be used where 
the change affects a drawing or drawing reference for an 
order or job on which there is no list. 

7. Follow up Methods. Referring to above General 
Instructions, Paragraph 2, the Schedule Clerk must under- 
stand that he is responsible for following up all items on 
both the Purchase and Casting Purchase Schedules and is 
furthermore responsible for following up items on all other 
schedules as far as the information to be received from the 
Engineering Department is concerned. All urgers per- 
taining to information must be made daily in the form of 
a written list, which list is to be handed directly to the 
Superintendent. 

8. The Schedule Clerk is held responsible for the con- 
dition of the schedules and for keeping the work up to date. 
Special attention is called to the importance of following 
up systematically by means of written urgers on the three 
schedules above mentioned, the condition of all items for 
which the Schedule Clerk is responsible. Every urger on 
either of the three above mentioned schedules, whether 
verbal or written must be noted in black (UR) on the proper 
schedule, or in the proper column and opposite the proper 
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date so as to fix beyond question the responsibility for the 
non-arrival of material or information after same has once 
been promised. 

9. General Order Schedule. This schedule in many 
ways differs from the others described as it is intended to form 
the general record or history of the order in a broad way, and 
not with the complete detail required on the other schedules. 
A majority of the orders (in number) are for repair or 
miscellaneous work. The intention is to denote the general 
condition rather than a detailed record of pieces, on such 
jobs as are not built on " M '' or " L '' Jobs. 

10. There are exceptions where an order may require 
considerable detail. In such cases the intention is to list 
the various items and show their routing as explained under 
the Merchandise Job Schedule and in these cases the routine 
work is practically the same. 

11. As soon as the general order reaches the Planning 
Department, it is to be scheduled. The proper headings 
are filled in, and the time of the day noted in the columns 
opposite the proper date line, the symbol OR in black 
denoting it has been ordered. Lower down in the same 
vertical column, symbol SH in red appears on the horizontal 
line corresponding to the date it is to be shipped. 

12. Other notations are to go into this schedule as 
details are planned for or determined on. For instance, 
if the Engineering Department promises a partial list at a 
future date, LP in red is noted opposite the date; or 
similarly, if the list complete is promised, LC in red goes 
opposite that date, and on the other hand when such infor- 
mation is received, the same symbol goes on opposite the 
date on which the information reaches the Planning 
Department, but in black. The scheme on all the schedules 
is to have all operations or acts to be performed noted opposite 
the dates of such performance in red. When an operation 
has been completed, the same symbol is used but in black 
ink. The difference in color indicates at a glance whether 
it is a future or past record. 
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13. Details of General Order and Order Job 
Schedule. As soon as a General Order reaches the Plan- 
ning Department it goes to the Production Clerk, who notes 
on the face of the order in red the job or expense number 
to which charges are to be made, if not to the order number 
itself. The Production Clerk then promptly passes the 
original order to the Schedule Clerk, who must immediately 
enter it on the schedule as ordered (OR) and the time it is 
scheduled, both in black ink. 

14. Mark the General Order itself with the schedule 
stamp, showing it has been through the schedule and pass 
to the Routing Clerk. 

15. The Chief Draftsman will give the Schedule Clerk 
dates on which information from the Engineering Depart- 
ment is due. Such information, if not received on the date 
promised, is to be urged daily by the Schedule Clerk. 
" UR " is noted on schedule each time material or person 
is urged, thus placing the responsibility for delays. 

16. The symbols LP and LC denote Eist Partially and 
List Complete. In such small orders as repairs or Stock 
Jobs not having a material list, they will be interpreted as 
showing Information Partial or Information Complete. 

17. The Shipping Date will be furnished by the 
Superintendent if the original General Order does not have 
it when issued, and appears opposite proper date as SH in 
red. 

18. When a General Order is shipped, the Shipping 
Clerk passes same to the Production Clerk, who after mak- 
ing the necessary closures in his Job Book, passes same to 
the Schedule Clerk. The latter sees that the Schedule for 
the order or job is closed, and when possible that the sheets 
are removed from the schedule file. The General Order 
then goes to the Cost Clerk. 

19. Details of Purchase Order Schedule. A requisi- 
tion as soon as made, after inspection by the Production 
Clerk, goes to the Stores Clerk to be checked against the 
stores account, then goes to the Schedule Clerk, who enters 
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same on the Purchase Order Schedule, noting to what job 
it is charged and transposing the work number when one 
is used. He notes his receipt of the requisition RN in 
black opposite the date on which he first received it and enters 
in red wanted WT opposite the date material is needed. 
He then gives it to an errand boy who at once takes it to 
the Superintendent, Assistant Superintendent or Organiz- 
ing Engineer for approval and then delivers it to the Pur- 
chasing Agent. 

20. After the Purchase Order is issued the requisition 
is returned to the Schedule Clerk, who notes on schedule 
the P. 0. number and date ordered which have been filled 
in by the Purchasing Department. 

If not for stock it then goes from the Schedule Clerk 
to the person who issued it, but if the requisition is for 
stock material, it goes to the Stores Clerk, and then to the 
person who originally issued it. 

21. The Receiving Clerk's copy (blue) of purchase order 
also goes to Schedule Clerk, who compares same with original 
requisition, exercising care to see that the two agree and 
that destination of material called for is clearly shown on 
P.O. ; it is then forwarded to the Receiving Clerk. 

22. All invoices for all Purchases go to the Schedule 
Clerk who under the date of invoice noted " IN " on 
schedule. If invoice is not marked with P.O. number he 
refers same to Production Clerk, after which the invoice 
and P.O. is passed to Stores Clerk (if for stock) or to Cost 
Clerk if not for stock. 

23. When material is received the Receiving Clerk's 
copy of the P.O. is properly filled out by him and sent to 
Schedule Clerk, who notes RE under the proper date for 
such items as are received and if shipment is complete, 
the P.O. is attached to invoice and forwarded as explained 
above. If invoice has not been received, P.O. is held by 
Schedule Clerk until same arrives. The same routine is 
followed for all purchase orders on which part only of the 
material called for has been received. 
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24. The Schedule Clerk is to urge all delayed P.O. 
invoices or material (after Date Wanted expires) through 
the Purchasing Agent. 

As a result of " UR " or otherwise, all promised dates 
are noted on schedule in red, SH showing when the vendor 
expects to ship. When shipment has actually been made, 
SH goes on in black. When material arrives RE is noted 
in black. 

25. In addition to marking RE on P.O. schedule, all 
articles received for work in process (not going into Stores) 
should be marked RE on the schedule for such order or 
job. The next work order in routing rack should be moved 
up to the second compartment showing material is RE 
(the Receiving Clerk already having changed the shop rack) . 

26. Details of Casting Purchase Schedule. This 
schedule is generally speaking similar to the Purchase 
Order Schedule. 

27. Casting Purchase orders are issued only by the 
Planning Department. The yellow copy goes at once to the 
Schedule Clerk, who makes the proper heading notes 
opposite the dates " OR " ordered and " WT " wanted. 
The latter is noted in red ink. When castings are received 
RE in black is also added to the schedule. 

28. The yellow casting purchase order is then sent to the 
Pattern Shop. When pattern goes to the foundry PF is 
noted on the schedule. 

29. Urgings of castings overdue are started by means 
of a list made out daily by the Schedule Clerk and passed 
to the Production Clerk, who will urge Foimdry. He 
returns the memorandum to Schedule Clerk, who notes 
on schedule new delivery dates. 

30. The Casting Purchase Orders for each load of cast- 
ings come to the Schedule Clerk in duplicate, viz., the White 
(original) and Blue (Receiving Clerk^s) copies. All orders 
representing one load go together with the pink casting 
receipt Form FAP28a, showing the total pounds of castings 
under each class received. 
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31. The Schedule Clerk is to note on back of 5uch 
casting receipt the Casting Purchase Numbers and their 
weights which go to make up the pounds received of each 
class of castings called for by such receipt. This casting 
receipt is then forwarded at once to the Counting Room- 
See Fig. 45. 

32. On the back of Casting Receipt a notation must be 
made denoting those to be charged to Plant, Factory, 



Fio. 45. — CaBting receipt. Thia forms a record of each load of castings, by 

Business, or Shopkeeping by putting the initial " P ," 
" F," " B," or " S " as the case may be, opposite such 
items, with the correct weight. 

33. White copy of the casting piu^hase order is to be 
promptly posted to the casting purchase schedule (after 
checking weight and grade with Casting Receipt) showing 
opposite the date and in the proper colunm the quantity 
of castings received. If the order is filled, the foot of the 
column should be ruled to show the item is complete, after 
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which the white copy goes to the Cost Clerk, if such orders 
apply to Work in Process for Plant, Shopkeeping, or Factory. 
If it is for castings going into rough stock, the white copy 
of the casting purchase order is then forwarded to Stores 
Clerk. 

34. In addition to marking RE on Casting purchase 
schedule, all articles received for work in process (not put 
to stores) should be noted as RE on the schedule for such 
order or job. The next work form in the Routing Rack 
should be moved up to the second compartment showing the 
material is RE. The Receiving Clerk has already changed 
the shop rack. 

35. The Blue and Yellow copies of Casting Purchase 
Order remain on file in Planning Department. 

36. Details of Stock " L " Job Schedule. The 

« 

object of this schedule is to record the condition of the 
various " L " jobs in process. The detail use of same 
and the method of noting various conditions of the work 
as it progresses, from the next work and move material 
forms, is the same as the M job schedule described 
above. 

37. The heading across the top of this schedule differs 
from the " M " job schedule in that the " L " job numbers 
on which the piece is being made heads the vertical coliunn 
in which the name of such piece appears. The subsequent 
columns to the right of the first one are for each successive 
operation. The " L " number and name of piece is not 
filled in, in each of these subsequent columns but is dittoed 
across from left to right. 

38. When an ^' L " job is completed as evidenced by 
the schedule, the same should be reported by Schedule 
Clerk to Production Clerk, who will see that the Depart- 
ment Order on file in the Planning Department is properly 
closed and passed to the Stores Clerk. 

39. Details of Factory "F" Job Schedule. This 
schedule will be practically identical in method of handling, 
etc., with the Plant Schedule above described. 
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40. Details of Merchandise "M" Jobs Schedule. 
This schedule is intended to record the condition of all 
work in process such as machines, etc., which are coining 
through on Merchandise or " M " jobs. Each item called 
for on such job, as per material list, is entered across the 
top of the schedule. Each item has all its operations con- 
secutively Usted before the next item is listed. The various 
operations show separately in what departments, machines, 
etc., each is to be done. This is posted to the " M " job 
schedule from the Work Orders, after the Routing Clerks 
have routed the job. 

41. When the shop copies of the next work form are 
completed they are returned immediately to the Planning 
Department. After the Route Rack has been changed, 
they go at once to the Schedule Clerk, who notes on the 
Schedule in the proper column that such operation is 
completed by putting its operation symbol on the schedule 
in black on the horizontal line corresponding to the date 
on which such operation was completed. He notes in the 
next operation column under the proper work number the 
symbol " MM " showing that the material has been moved 
to its next position by the " Move To " direction on the face 
of the next work form. 

42. When certain moving of material is done in the shop 
not in connection with the next work form the move material 
order Form FAP9a is used and notations from these forms, 
when they return to the Planning Department, are to be 
made on the schedule showing the movement of the ma- 
terial. 

43. Every vertical column (as soon as the operation is 
complete) must be horizontally ruled off in black at the bot- 
tom as the object of this black line across the bottom of 
schedule sheet. This is to show at a glance whether all 
the operations called for on said sheet are complete or not, 
as evidenced by whether the line is a continuous line across 
the page or whether it is a broken line, such breaks or 
omissions indicating certain operations uncompleted. 
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44. When an " M " job is closed, schedule should be 
closed up, see Paragraph 6, under " Detail of General Order 
and Order Job Schedule," above. 

XXV 

Factory Mail System 

1. The Factory Mail System is a method of promptly 
and cheaply handling all inter-department business. It 
does away with a large percentage of annoyance and 
great loss of valuable time which exists where each officer 
or head of department has to personally do his own 
errands. 

2. Each Mail box is numbered and located as follows: 

No. 1. President's Office. 

2. Assistant Engmeer Office. 

3. Die Engineer. 

4. Vice President's Office. 

5. Secretary's Office. 

6. Chief Clerk. 

7. Schedule Clerk. 

8. Routing Clerk. 

9. Shipping Clerk. 
.0. Pattern Foreman. 
1. Carpenter Foreman. 
.2. Power Plant. 
3. Forge Shop Foreman. 
[4. Store Keeper. 
.5. Material Foreman. 
.6. Press Shop Gang Bosses. 
.7. Die Foreman. 
.8. Tool Foreman. 
.9. Superintendent. 

20. Painting and Cleaning Department. 

21. President's Residence. 

22. Production Clerk. 
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23. Erecting Boss. 

24. Order-of-Work Clerk. 

25. Cost Clerk. 

26. Stores Clerk. 

3. The Factory Mail boy will deliver mail to, and collect 
mail from each box every fifteen minutes, commencing 7 
A.M. The last morning trip will be at 11.45 a.m. The 
afternoon trips will commence at 1 p.m. and the last trip 
be at 5.45 p.m. 

4. The Mail Boy is under the Production Clerk and 
waits in the Planning Department after completing his 
round until time to start on the next trip, which he makes 
in the following order: 

No. 7. Schedule Clerk. 

8. Routing Clerks. 

24. Order of Work Clerk. 

22. Production Clerk. 
26. Stores Clerk. 

25. Cost Clerk. 

9. Shipping Clerk. 

1. President's Office (Ingoing mail only). 

2. Assistant Engineer Office. 

3. Die Engineer. 

4. Vice President's Office. 

5. Secretary's Office. 

6. Chief Clerk. 

10. Pattern Foreman. 

11. Carpenter Foreman. 

12. Power Plant. 

13. Forge Shop Foreman. 

23. Erecting Boss. 

14. Stores keeper. 

20. Painting and Cleaning Department. 
16. Press Shop Gang Bosses. 

15. Material Foreman. 
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15. Die Foreman. 

18. Tool Foreman. 

19. Superintendent. 

21. President's Residence (not used at present). 

XXVI 

Inspector 

The following constitutes the authority and instructions 
by which the Inspector will be governed: 

1. Foremen and Gang Bosses are instructed to familiarize 
themselves with same so as to avoid misunderstandings 
and to in all ways possible work in harmony with and assist 
the inspector in an effort to improve the standard and 
quality of all work. 

2. Patterns. The Inspector will measure all new or 
altered patterns previous to their going to the foundry and 
on any large, intricate or otherwise unusual work, will 
consult with the Superintendent before passing same. 

3. See that sufficient finish is allowed and that pattern 
and core-boxes, core-prints, etc., check to the drawings, 
and that otherwise the patterns are made to the instruc- 
tions regarding patterns to which the Pattern Foreman is 
instructed to work. 

4. Castings. Castings when received are to be inspected 
to determine their general condition, including: 

A. Proper cleaning and snagging at the foundry. 

B. Cores properly removed. 

C. Properly molded and faced. 

D. Free from detrimental sand, blow or shrink holes. 

E. Cold short or shrink cracks, especially spokes of wheels 

(which he will determine by soimding with hammers) . 

F. Warping or other errors from pattern. 

G. Shifting Cores. 

H. That test coupons are intact. 

I. That no filling, painting or caulking has been done 
to cover defects. 
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J. On special or doubtful pieces have same surveyed 
and checked by pattern to determine if shrink and 
finish allowances are suflSciently correct. 

K. If steel castings, see that they are annealed properly. 

5. FoRGiNGS. Forgings or rough turned work should 
be carefully examined for: 

1. Piping (will show at center of ends). 

2. Seams. 

3. Faulty Welds. 

4. And to see that pieces will finish to drawing and 

specification. 

5. That material is as ordered. 

6. Miscellaneous Purchases. Miscellaneous com- 
mercial articles purchased outside must not be accepted 
by the Receiving Clerk until inspected and passed by the 
Inspector. The Inspector will see that all such material, 
supplies, etc., not otherwise covered by these instructions 
is received in good condition, agrees with purchase order 
and checks up as to dimension, number, unit, weight or 
other means requisite to accept or condemn for the purposes 
they were intended for when purchased, without an expense 
to Ferracute Machine Company, not originally contem- 
plated as part of their cost. 

7. Cleaning Department. The Inspector will see 
that all castings before reaching the erecting floor or shipping 
floor are properly shipped and cleaned as per instructions. 

8. Painting and Filling. The Inspector will likewise 
give the same attention to the painting and filling covered 
in instructions to date. 

9. Machine and Hand Operations. The Inspector 
will check and inspect all work as it leaves each successive 
machine or bench so as to prevent additional outlay of labor 
and time on spoiled work, and furthermore to place the 
responsibility and blame at once. This continuous inspec- 
tion saves time later on erecting or shipping floor. 

10. Laying Out. Laying out is as distinctly an opera- 
tion as drilling a hole and must be inspected and approved 
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before operator proceeds with the machinmg of the piece 
in question. 

11. Batches. Work coming through in batches must 
be carefully watched at the different machines and the 
first piece of each batch inspected and tried to gage, machine 
or other piece or pieces it is to be assembled with to make 
sure it is right before proceeding with the rest of the batch. 
This is particularly important and should be watched 
closely as we are continually making larger quantities 
in batches and are getting nearer the interchangeable basis. 
If the first piece is wrong and passes inspection, all the 
remainder of the batch will be wrong. 

12. QuAUTY OF Finish. The quality of finish as done 
by the various machines must be the best possible for the 
purpose, or best obtainable with the machines available. 

13. General Appearance. The general appearance 
of all work is often of equal importance to the accuracy of 
the finish of the assembled article, and parts to be finished 
or polished simply for looks should be looked out for. This 
must not be carried to excess or done at unreasonable 
expense. Proper and careful filing and painting especially, 
takes but little longer than hurried work and adds 100 per 
cent to the looks of a machine generally. 

14. Rejects. Work not done to drawings, when not 
condemned must be brought to the attention of both the 
foreman (or gang boss) in charge of the work, and the 
Superintendent, and a record of each case sent to the 
Engineering Department of the variation from drawing. 
In such cases look out for interferences. 

15. Condemned parts, due to faulty work, must be 
replaced. The net additional cost of such replacement 
is to be charged to the '' Bad Work Expense '' number of the 
Department, foreman or gang boss responsible; this will 
be attended to by the Planning Department. All con- 
demnations are to be reported on the Inspector's Con- 
demnation Report, Fig. 8, Chapter III. 

16. Rejects due to material found defective after 
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machining operations are started must be reported 
immediately to the Planning Department. Means will be 
taken to adjust the charges and order replace pieces. This 
also applies to material condemned before machining 
operations conunence. 

17. On work condemned the Inspector will order the 
Gang Boss or foreman in charge to stop the work at once, 
close up the time on the work order to the point at which 
piece is condemned and unmediately start the man on a 
new job. 

18. Clearance and Tolerance Table. All detail 
drawings will have clearances and tolerances marked for all 
dimensions, including diameters for male and female Fits. 

19. The Inspector, in addition to checking the figured 
allowances he finds marked on drawings, will in inspecting 
and measuring work endeavor to see that clearances not 
provided for on drawings (but which must be allowed before 
work can be assembled) are made at the machines and not 
left for the erecting gang to do by hand. 

20. Assembled Work. During assembling see that 
machined parts go together properly with a minimum of 
fitting and that scraping and handwork done on the floor 
is not to correct improper or faulty machining, but rather 
to improve (if necessary) the surface or finish to the state 
required by the conditions covering the various work. 

21. See that parts put together have been properly 
fitted; that httle or no scraping be done on surfaces that 
do not sUde or revolve on each other, except to make flat. 
Reamed holes cannot be improved by scraping. 

22. See that working or moving parts are free from 
" Bind," work easy and are not so loose as to shake or 
rattle. 

23. See that flat surfaces are scraped or finished true 
and flat, and that holes are reamed (not scraped) in every 
instance where a reamer can be used. 

24. After a machine is assembled it should be inspected 
to see that 
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A. Gearing runs property. 

B. That all adjustments are operative, free from bind 

and as intended; both hand and power. 

C. On small presses that ram and bed are flat and parallel 

within .001" to .002" and that large presses 
from 100 tons' capacity up are parallel within 
.002" to .010" depending on the width of the press 
in question. 

25. Test. All machines are to be inspected at the 
end of their five-hour test for heating, wear, breakage, 
etc., and the time of the test may be continued until the 
inspector is satisfied with machine. 

26. Drawings. The above instructions cover those 
points to be watched by the Inspector and are not to be 
interpreted contrary to the detail and assembled drawings 
covering the different work. Drawings are in all cases to 
followed, unless errors or omissions are discovered which 
the inspector will report to the Engineering Department 
and he must abide by the decision of the engineers. 

27. Authority. The Inspector's word is final and he 
is under orders from the Superintendent or Assistant 
Superintendent only. 

XXVII 
Stores Keeper 

1. The duties of the Stores Keeper include: 

2. The charge of all material, suppUes, rough and 
finished parts, lumber and stationery wherever located. 
He will be responsible for the proper custody of same. 
Everything as above described will come under the one 
name of stores. The main stores room will be located in 
the machine shop on the north side of the building at which 
place the stores keeper will make his headquarters. In 
addition to the main stores room, there will be sub-stores 
rooms for such stores as cannot (at the present at least) 
be properly cared for and distributed from the main stores 
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room, such as lumber, iron and steel, rough castings, paints 
and oils, stationery, etc. 

3. As the stores department grows the stores keeper will 
be furnished with such assistance as the proper handling 
of his department will require. 

4. A stores ledger will be kept in the Planning Depart- 
ment on the card system giving an accurate record of all 
stores and their value, which amount is charged to the 
stores department. It is necessary and important that not 
even the smallest object be delivered from stores without 
a written order on material card Form FAP6 (Fig. 19, 
Chapter V) properly charging such object to either an order, 
job, item or work number, and at the same time crediting 
stores with same. The Stores Keeper must accept no 
material card unless it is properly filled out and signed by 
the Superintendent, a Foreman, the head of any department, 
or the engine man. 

5. The Stores Keeper after delivering the material 
called for on such material card then fills in the section 
and space numbers and signs his name so that the material 
card then appears complete. 

6. The material card is then given a reference number 
and forwarded to the Planning Room. If a material card 
is presented to the Stores Keeper calling for material 
which is not in stock the Stores Keeper inunediately for- 
wards a requisition Form FAP13 (Fig. 2, Chapter II) to 
the Planning Department for the material wanted, holding 
the material card until the material called for is received. 
The material on arrival is then delivered at once without 
further order to the person or department requiring it. 

7. All material received by the Stores Keeper must be 
signed for on material card made out by the Stores Keeper. 
This material card is the necessary notification to the Stores 
Clerk that the material has been received injio the stores 
department. Under no circumstances must stores wherever 
located be taken or used without the knowledge of the Stores 
Keeper or the required order on material card Form FAP6- 
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XXVIII 
Tool Foreman's Instructions 

1. Referring to the Organization Chart the Tool Fore- 
man is in charge, of the Tool Department. In addition to 
the machine tools listed as under his direct charge in his 
department, he also has direct charge of the operation of 
the following: 

A. One 20-ton Niles Crane. 

B. One 10-ton Pawling and Hamischferger Crane. 

C. Two 5-ton Niles Cranes. 

D. One 5-ton Hand Crane. 

2. The janitors and watchmen also belong to his depart- 
ment. The Locker Room and Power plant are in charge his 
and include : 

E. One 25()-H.P. Heine Boiler. 

F. Two 75-K.W. direct connected generators. 

G. All electrical equipment, and maintenance thereof, 

throughout the entire Plant, all heat, light and 
ventUating equipment. 
H. Power equipment and the maintenance thereof 
throughout the entire Plant. 

3. The maintenance of Plant, Land and Buildings, 
etc., coming under the direct charge of the Superintendent 
will be done by the Tool Foreman, but under special orders 
from the Superintendent through the Planning Department. 

4. The Tool Foreman has one assistant known as the 
Assistant Tool Foreman. The Assistant Tool Foreman 
assumes the duties of the Tool Foreman whenever he is 
absent. In case of emergency when the Tool Foreman 
cannot immediately be located the Assistant Tool Fore- 
man must act for him. He must become familiar with 
these instructions so that whenever the duties fall upon 
him, he cannot plead ignorance of his responsibilities. 

5. Drawings, Blu^rints, etc., are to be considered as 
tools and kept in the files provided in the Tool Room for 
that purpose. The method of handling them is described 
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in the " Shop Drawing Boy's Instructions/' which instruc- 
tions are to be considered as part of these instructions. 
It is to be understood that throughout this set of instructions 
the term " tools " is to include drawings, blueprints, sketches, 
bonus charts, jigs, tackle or other rigging used in the manu- 
facture of the firm's product and coining under the care 
of the Tool Foreman. 

6. The Tool Room proper is divided into two sections, 
one of which is known as the Storage Section (see Fig. 22, 
Chapter VI) and the other the Maintenance Section (see 
Fig. 21, Chapter VI). The Storage Section of the Tool 
Room is in direct charge of the Tool Keeper who is the 
special assistant to the Tool Foreman. The Tool Keeper's 
instructions are considered as part of these instructions. 
The maintenance section of the Tool Room is in immediate 
charge of the Tool Foreman. 

7. The Tool Foreman is to maintain a check system and 
provide in the Storage Section of the Tool Room proper 
clips or holders so that each tool may have a proper 
place, and a clip or holder at each place to keep the check 
belonging to the man to whom such tool was issued. Ten 
brass checks in a snap-ring are to be issued to each workman 
likely to require tools from the Tool Room including Gang 
Bosses and Foremen. In some cases it may be desirable to 
issue more than ten checks to a man, in which case more 
may be issued at the discretion of the Tool Foreman. In 
issuing more than ten checks, the Tool Foreman must 
issue either 15 or 20 rather than a quantity not a multiple 
of five. 

8. Each man must keep his own checks and he will be 
held absolutely responsible for them and will be charged 
for those lost. No tools are to be issued to any one without 
a check to be exchanged with the Tool Keeper for the tools 
issued. The Tool Foreman should have a special set of 
checks of his own so that if he or others in authority require 
tools and they are not regularly supplied with checks, they 
may obtain them from the Tool Foreman. The object of 
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this is to enable the Superintendent or Assistant Superintend- 
ent (or others not ordinarily using checks) to get tools 
whenever necessary. In such cases the Tool Foreman is 
directly responsible to see that these tools are promptly 
returned and the check returned to him. 

9. Special attention is called to the use of certain 
special tools, including tools made for some special work, 
or tools particularly accurate and delicate, and which are 
mtended to be used only for certain specific jobs. These 
include also reamers and other accurate tools furnished 
solely for use on bronze or other similar metals; not iron, 
steel, gun-iron, etc. In such cases, these tools are to be 
issued only on Foreman or Gang-Boss check. Special 
attention is to be given to the inspection of such tools on 
their retmn to the Tool Room, and the Gang Boss or 
Foreman to whom they are issued is held responsible 
for their being used safely and carefully. No excuses will 
be accepted for the misuse of these special tools covered in 
this paragraph. These tools last mentioned are to have 
a large metal tag fastened to them clearly stating what 
metals they are to be used for. 

10. If a person loans a tool which he has drawn out on 
his own check to another he does so on his own responsibility, 
as the man having the check number which agrees with the 
check on file in the Tool Room will be responsible for 
the tool in question. 

11. The Tool Foreman (as well as his assistant) acts 
in the capacity of a functional Foreman. As such they have 
authority to stop the abuse, or misuse, of tools in the Shop 
while they are in the hands of men in other Departments. 
This does not for a moment detract from the initial respon- 
sibility of the Foreman, Gang Bosses and the men using 
such tools. It means that where a Tool Foreman, or his 
Assistant, sees a tool misused, or has reason to believe that 
the tool will not have proper use when issued, they can take 
steps to prevent its being damaged. 

12. Pay special attention to the following shop rules: 
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RtUe 9, Locker Roam 

All washing is to be done in the Locker Room and 
employees are required to keep their extra clothing, hats, 
shoes, overalls, umbrellas, dinner-baskets and all other 
private property (except tools) in the lockers assigned to 
them. These being equipped with a convenient combina- 
tion lock, should always be kept locked. 

Rule 10, Condition of Tools 

All employees must report to their Foreman the faulty 
condition of tools, machines or other equipment with which 
they are working. The Foreman must inmaediately report 
the same to the Tool Foreman and if not put in proper 
shape in the shortest reasonable time must again report 
to the Superintendent. 

Rule 11, Spoiled Work 

An undue amount of spoiled work or breakage or misuse 
of tools and other equipment will not be tolerated. 

Rule 14, Discipline 

Employees intentionally breaking the rules of the 
Company are liable to suspension or discharge. If sus- 
I)ended, it will be for a period left to the discretion of the 
Superintendent, after which time the employee may return 
to work. 

If an employee is discharged, he will receive what pay is 
due him at once, if during office-hours, but if at any other 
than office-hours, his pay will be available for him as 
soon as the office opens, such pay counting up to the time 
of discharge. 

Employees discharged for lack of work will be given 
one week's notice; the management requires them to do 
likewise when it is their intention to leave. Employees 
leaving without a weeks' notice will receive back pay due 
them the days on which it would be regularly paid. 
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Employees being paid oflf and leaving our employ, must 
return all Ferracute tools in their possession to the Tool 
Room and no man will receive his pay until all property 
belonging to the Company is returned in good condition, 
or indebtedness to the Company is liquidated. 

Men being laid off, discharged or quitting of their own 
volition must be cleared from the Tool Room before 
receiving the wages due them. 

13. The Tool Foreman is to see that no work is done 
in his department unless he has a Departmental or Next 
Work Order, except work which is regular routine work and 
applies to a shop expense number. Though he may be 
instructed by those in authority over him to do certain 
work he must first obtain the proper Next Work Order from 
the Production Clerk before proceeding. In such cases 
he must take the matter up personally with the Produc- 
tion Clerk so there will be no mistake m creating a proper 
job number or in distributing the time to an already exist- 
ing order. 

14. The Planning Department in analyzing and routing 
every piece of work (or on notice from the Engineering or 
Drawing Rooms) must provide, where necessary, orders 
for the Tool Foreman to enable him to get ready any 
special tools which may be necessary to properly machine 
the piece. This applies to either a special tool that must 
be made, or one that should be ordered. If the Tool 
Foreman on receipt of this order does not thoroughly 
imderstand what is wanted, he must consult the Shop 
Engineer, or Assistant Superintendent, who will give him 
whatever assistance is necessary. 

15. The Tpol Foreman is not responsible for getting out 
tools for work in process through the Shop unless he has a 
written order through the proper channel. Again, as 
above stated, he must do no work without such order. 
He is referred to the " General Instructions Regarding 
Tool Requirements,'' which are considered part of these 
instructions. 
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16. The Tool Keeper is to keep a correct index which 
will be provided for him called a " Damaged Tool Record." 
There will be a card in this box for every employee in 
the Shop charged with a check number. The card will 
show the employee's name as well as his check number. 
Every instance of unnecessary damage, loss, or wear of a 
tool is to be noted on the card, giving the date, the tool 
and the extent of the damage in hours' labor necessary 
to repair it. In the case of a broken tool the item is to 
be noted and the value of the tool marked rather than the 
time. The Tool Foreman is to take this matter up per- 
sonally every fortnight with the Assistant Superintendent 
who will report at the Board Meeting the next morning in 
full, giving each man's name, number and an itemized 
account of each tool damaged by him during the previous 
two weeks. This report will be copied in full in the Board 
minutes. The Shop Engineer and the Assistant Superintend- 
ent will furthermore keep a loose-leaf book record giving a 
summary to be filled in fortnightly under each man's 
name with the above information. This book is to be 
kept up to date so that a report of tools damaged by any 
one can be obtained instantly. This summary will also 
be fully reported on at the Board Meeting every month. 

17. A typewritten list, under a glass and framed, is 
to be hung in a convenient place in the Storage Section 
of the Tool Room giving the check number and the name 
of each man in the Shop to whom checks have been issued 
and the quantity. The Tool Foreman must see that this 
list is kept up to date and in a clean and neat manner. 
This must be changed every time a check number is changed, 
or a new man added to the force, as well as when a man 
leaves. This list should have the following memorandum 
at the bottom " Revised List to Date " (followed by the 
date revised). 

18. All tools are to be symbolized. The symbols may 
be obtained from the Assistant Superintendent. 

19. Special attention must be given to reporting at 
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once to the Planning Department any change in the book 
of Standards for Tools. This record must be kept up to 
date and as fast as any change is reported to the Production 
Clerk he will see that the Chief Draftsman is notified so 
the master record or negative, as well as the B-P copies, 
may be corrected. In connection with these changes and 
additions the Perpetual Tool Inventory on file must be 
kept up to date by the Production Clerk. 

20. The Tool Foreman must keep all machines and other 
equipment in good operative condition. He must exercise 
due judgment in making repairs, workmg his force day and 
night when conditions require it. He must watch machines 
which are known to be in other than good condition and 
see that they are shut down for repairs before such faulty 
condition becomes too serious. Considerable breakage 
and expensive shut-downs can often be avoided by a little 
foresight. 

21. The Tool Foreman should make a systematic 
inspection of all equipment under his charge at least once 
every two weeks. Shut machines down at once when 
their condition becomes (or is likely to become) such as to 
handicap production, lower the quality of work or increase 
its cost due to such condition. Consult with the Superintend- 
ent and Assistant Superintendent whenever there is any 
question as to what course to follow. 

XXIX 

General Instructions Regarding Tool Requirements 

1. These instructions are issued for the general notifica- 
tion of the Heads of all Departments as to the manner to be 
followed from now on in providing for new or special tools. 

2. In almost every instance the fact that new or special 
tools will be required should become known first in the 
Drafting Room. By referring to the book of standards 
it can always be known at once whether a new tool will be 
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required, or not. If there is any uncertainty about this 
the Assistant Superintendent, or Shop Engineer, should 
be consulted. In the event that a new tool is required, 
notice should be sent by the Chief Draftsman to the 
Production Clerk advising him of the fact as soon as it 
is known. The Production Clerk will then take the matter 
up direct with both the Routing Clerk and the Assistant 
Superintendent and provide the necessary orders on the 
Tool Department to insure the tool being made promptly 
and in sufficient time. These orders must clearly state a 
definite date on which the tool in question is to be finished. 

3. The above instructions also apply to the special 
tools, etc., required for work for which the Die Engineer 
is responsible; in such cases the Die Engineer will notify 
the Production Clerk as above provided. 

4. The Route Clerk when routing every piece of work 
must bear in mind the matter of special tools, etc., and as a 
check on the items covered above he should consult his 
book of standards, or consult with the Assistant Superintend- 
ent if there is any doubt in his mind as to whether such 
tools are on hand or being provided. In the majority of 
cases, his record of the tools that he has ordered as per the 
Schedule Cost Sheet will straighten this point out or by a 
glance at the work orders in the Tool Department section 
of the Route Rack. This is mentioned in this way, however, 
to guard against possible error in overlooking a tool which 
might have been requisitioned for purchase outside. , 

5. The Gang Boss and Foremen on receipt of Work 
Orders should check them over carefully in anticipation 
of any special job. Any work not standard should be 
looked into at once and a drawing obtained so that what- 
ever planning may be necessary on the part of the Shop 
may be done prior to and well ahead of the job and before 
the material arrives. In most cases there will be ample 
time for this, including consultation with the Tool Foreman 
as to the special tools under way for the job. The large 
percentage of work orders are in the Shop Rack for weeks 
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and sometimes for a month or two before the material arrives, 
or before it is ready to be machined. There is generally 
ample time for the Gang Bosses and Foremen to get together 
with the Tool Foreman with the idea of expediting as much 
as possible all the work in process. 

6. The Tool Foreman and other Foremen and Gang 
Bosses should freely consult each other and the Production 
Clerk, as fast as new Work Orders are received so they may 
work in harmony and to a definite end. 



XXX 

Instructions for the Care and Storage of Tools 

1. The Tool Room is divided in two sections; one 
being for storage and the other for maintenance of tools, 
jigs, etc. The storage section is in direct charge of the 
Tool Keeper who as such is a representative of the Tool 
Room Foreman as far as this branch of the department 
is concerned. The Tool Keeper is responsible for the care 
of all tools returned to his department and he is not to 
accept from the Shop, or the other department of the Tool 
Room, tools which are not in good condition, except by 
reporting the same to the Tool Room Foreman. This, 
of course, does not apply to tools showing a reasonable 
amount of wear which regrinding will correct; the tool 
keeper will see that these are passed to the maintenance 
department for grinding. 

2. These instructions are not intended to restrict the 
efficiency of the Tool Room as a department but rather 
to increase same by having all the tools ready and in proper 
condition when wanted. 

3. The Tool Keeper is absolutely responsible for the 
storage section of the Tool Room and he must not allow the 
workmen access to the same unless he requires their assist- 
ance in getting certain tools. This applies also to Tool 
Room employees. If tools are returned from the main- 
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tenance Department of the Tool Room to the Tool Keeper 
and are not in satisfactory condition he must refuse to 
accept them and report same to the Tool Room Foreman. 
No one is to have access to the Storage section of the Tool 
Room racks without permission of the Tool Keeper, and such 
permission does not reduce the Tool Keeper's responsibility. 

4. Finally, all Foremen and Gang Bosses must see that 
tools, jigs, etc., returned to the Tool Room are wiped free 
from chips, dirt or undue accumulation of oil and grease. 
In fact, the tools and jigs must be returned clean so they 
can be conveniently handled and stored without presenting 
an untidy appearance and so their condition can readily 
be seen at a glance. The Tool Keeper will refuse to receive 
tools returned to him in any other condition. 

5. Violation of these instructions will place the Tool 
Keeper liable to inmiediate discharge without notice. 



XXXI 
Shop Drawing Boys' Instructions 

1. The Shop Drawing Boy is to be one of the Tool 
Room Force, and will, therefore, come under the jurisdic- 
tion of the Tool Foreman. Boy No. 1 is to be stationed 
during his spare moments in the Press Shop on the raised 
platform provided for the Gang Bosses and Material Fore- 
men. The boy is to remain on this platform when not 
employed carrying on his routine duties, and is not to linger 
on the floor with the men, or around the machines. 

2. The First boy will be known as Drawing Boy, No. 1 ; 
he is to provide drawings for the Gang Bosses PauUin and 
McCuUough, and is to work in that part of the Shop under 
the jurisdiction of these two men. 

Drawing Boy No. 2 may eventually be employed in the 
Die Shop. 

Drawing Boy No. 3 may eventually be employed for 
the use of the Erecting Floor. 
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Drawing Boy No. 4 will eventually be employed for the 
use of the Forge Shop. 

Drawing Boy No. 5 will eventually be employed for 
the use of the Pattern and Carpenter Shops. 

3. It is understood that these instructions are referring 
now particularly to the Drawing Boy No. 1. It is also 
understood that in spirit they cover the instructions for all 
of these Drawing Boys as soon as the volume of business 
or the condition of the work warrants their being employed 
for this purpose. These instructions also, of course, apply 
even though a boy is otherwise employed and is used 
intermittently as a Drawing Boy in any of these Depart- 
ments. 

4. Drawings, including Blueprints, etc., as well as 
Bonus Charts, are to be considered tools. As such they 
are to be kept on file in properly classified numerical order 
in the Tool Room. The proper filing cabinets have been 
provided for this purpose. 

5. A slate is to be provided by the Tool Foreman for 
each file case, including that one holding Bonus Charts. This 
slate is to have a proper heading similar to that shown below : 

Bonus Charts Out 
Date Chart No. Issued to Issued by 



6. The above indicates how the top of the slate for the 
Bonus Charts would be made out. For sketches, the only 
difference would be that it would read " Sketches Out '' 
and the second column would be headed " Sketch Number.'' 

7. Each file for drawings is to have its own slate, which 
slate is to be marked for example " C-Drawings Out " 
and the second column would be headed the drawing num- 
ber; a separate slate is to be kept for each size of drawing. 

8. These Drawings, Sketches, Charts, etc., are to be 
under the direct supervision of the Tool Foreman and the 
boy will be held immediately responsible by him. Blue- 
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prints, Drawings, Charts, etc., must not remain out in 
the Shop after the work has been completed and inspected. 
The Drawing Boy will be resposible for each Drawing or 
.Blueprint issued by him until it is returned to the files. 

9. Foremen, Bosses or others requiring drawings from 
the Tool Room are not to go to the Tool Room for them 
personally but are to send a Drawing Boy. The Drawing 
Boy must keep in touch with the Bosses in the Department 
in which he is employed so that they may anticipate their 
requirements for drawmgs and give him ample time to 
locate them so they may be ready by the time the job for 
which they should be used is started. 

10. The original drawings are not to be kept in the 
Tool Room but can be obtained only through the Drafting 
Room. In this connection, bearing in mind that every one 
must anticipate their requirements for drawings as much 
as possible, the Drawing Boy should 'phone in to the Draft- 
ing Room as early as possible asking for certain drawings 
giving the time that he will want them. The Drafting 
Room Boy is to make a note of this number and lay the 
drawings out ready, and then notify the Shop Boy promptly. 
The Shop Boy will then go to the Drafting Room, get the 
drawings and return to the Shop with a minimum amount 
of delay. These same instructions must apply for the 
issuing of drawings to those other than the Drawing Boys. 
If a Foreman or a Gang Boss is in need of a drawing and 
does not have a Drawing Boy available he must 'phone 
in his requirements in advance and if he cannot do this, 
then send a Special Messenger to the Drafting Room for 
the drawings in question. 

11. The necessity for anticipating requirements is just 
as important and essential in regard to this particular part 
of the work as to any other. Observance of these instruc- 
tions will save a great deal of time and commotion. The 
Shop Boys are not to linger on the way to, or from, the 
Drawing Room or Tool Room, neither is the Drawing 
Room Boy to linger on his way to the Shops nor in them. 
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Duties of fhe Night Watchman 

1. The dtUies and time achedvle of the night watchman 
will be as follows: 

2. He will start each round at Key 1 in the Engine Room^ 
the first trip starting at 6 p.m. ; one trip will be made every 
hour afterward aU night until and including the trip which 
starts at 5 a.m., which will be the last. 

3. The clock will be rung from the different stations in 
the following order : 

Key 1. Engine Room. 

Key 12. Forge Shop. 

Key 6. Assembly Room. 

Key 10. Clock west end of machine shop. 

Note. After ringing Key 10, heating engine over head 
must be inspected as to proper lubrication, etc., before 
ringing Key 8. 

Key 8. N. E. Cor. Machine Shop. 

Key 3. Carpenter Shop. 

Key 5. Pattern Store. 

Key 9. Drafting Room. 

Key 11. Office Attic. 

Key 2. Office Basement. 

Key 4. Counting Room, then retimi to boiler room. 

Note. The above route covered properly requires 
fourteen minutes, not less. 

4. The watchman is required to exercise due vigilance 
on each trip, take the time specified to make each trip 
and to note carefully his surroundings as he passes through 
the works so as to detect and take measures to rectify any- 
thing imusual or suspicious. This is especially necessary 
when passing through or by the wood working shops, 
offices and boiler room, which he does every fiifteen 
minutes. 

5. The watchman is to thoroughly sweep and dust. 
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including wiping off all the standing finish and furniture 
in each of the following offices and rooms: 

A. Office Attic and stairs including the President's 

room at the foot of the stairs. 

B. Drafting room and clothes closet. 

C. Vice-President's office. 

D. Secretary's office. 

E. Counting room. 

6. By referring to Paragraph 7, it will be seen that 
there is thirty minutes available each hour for the above 
work, thus allowing ample time to clean one office or room 
each hour for five hours ; the watchman is allowed to have 
two incandescent lamps lighted while he is cleaning such 
offices, if one is not sufficient. The two lamps mentioned 
must not be used for more than a total of five hours a 
night. 

7. Time schedule is as follows: 

Start ringing clock from Key 1 as in Paragraph 2 at 
6 P.M. and proceed as directed in Paragraph 3, taking 
fourteen minutes, and returning to boiler room at 6.15. 
Period from 6.15 to 6.20 to be spent in boiler and engine 
room, period 6.20 to 6.35 cleaning in office; period 6.35 
to 6.40 in boiler and engine room. Period 6.40 to 6.55 to 
be used to complete cleaning office room started at 6.20. 
Period 6.55 to 7.00 in boiler and engine room. Repeat 
the above every hour except that the last office should 
be cleaned not later than 11 p.m. The following time 
during the night corresponding to the time devoted in 
the earlier hours in cleaning offices is to be utilized 
for the Company's best interests as circumstances may 
require. 

8. In cold weather when the heating system is operating, 
the fires must be cleaned and put in proper order between 
4 A.M. and 5 a.m., at which time the day engineman comes 
on duty. 

9. The watchman's hours are from 6 p.m. to 5.30 a.m. 
daily. 
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10. The watchman is under no circumstances (except 
as directed in Paragraph 13) to leave the Company's 
premises during his hours on duty or to smoke on the prem- 
ises, and any violation of this rule will be considered suf- 
ficient reason for discharge without notice. 

1 1 . The telephones are not to be used except on company 
business or in case of death or illness; this applies to both 
incoming and outgoing calls. 

12. Additional Trips, Night Watchman. In addition 
to the duties specified above the night watchman will make 
the following trips : 

13. The 8 P.M., 11 P.M., 2 a.m. rounds are to include a 
trip to the New Pattern Storage on Elm Street, just north 
of the main plant. The watchman is to enter the building 
and inspect the interior of both floors, and look carefully 
for evidences of fire, especially for sparks from R. R. 
Engines. These three trips are the only exceptions per- 
mitting the watchman to leave the premises of the main 
plant during his hours of duty. 



XXXIII 
Janitor's Instructions 

1. Commencing February 1st, 1911, one janitor will be 
employed with duties as outlined below. 

2. In making up these daily routine duties, opposite 
each is noted the time in minutes, in which the various 
sub-operations should be accomplished. All these items 
are based on actual stop-watch observations and the sub- 
operation totals are transposed into hours and hundredths, 
which represents the time allowed for doing each opera- 
tion. 

3. These times are based on a man working at his best 
normal speed, and operations are listed in the order in which 
we wish them performed. 
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Minutes. Hoars. Bonus. 

4. Morning Work. At seven o'clock leave the 
locker room, go to the office and collect five cuspidors, 
return to the locker room, clean cuspidors thoroughly, 
get water pail, broom and mop, lock locker room and 
assembly room doors, return to office and distribute 

cuspidors to their places 9 .15 S.0075 

5. Clean four office lavoirs and the President's 
private wash room. Polish name plate and hand 
rails outside front office and polish eleven name plates 
on doors opening into office lobby, lavoirs, and return 

to locker room 36 .60 .030 

6. Remove ashes (on an average of five loads) 

and return to locker room 36 .60 .030 

7. Clean wash troughs in locker room and thor- 
oughly mop up the floor 48 .80 .040 

8. Go to die shop closets with .broom, mop and 
hot water, and thoroughly sweep and scrub same, 
and clean hand beusin at the foreman's desk and 

return to the locker room 9 .15 .0075 

9. Go to the press shop closets with broom, mop 
and hot water, and thoroughly sweep and scrub 
them and clean wash basin in comer; then go 
to the store room taking broom, mop and empty 

pail 9 .15 .0075 

10. Thoroughly sweep store room, clean wash 
basin and cuspidors, and go to Superintendent's 

office 24 .40 .020 

11. Thoroughly sweep the Superintendent's 
office, dust the furniture and clean out wash basin; 
then return to locker room taking the Superintend- 
ent's cuspidor along. Thoroughly clean the same, 
leave pail and mop in its proper place, take broom 
along and return the Superintendent's cuspidor and 

continue to the tool room 9 .15 . 0075 

Rest period, if wanted 12 .20 .010 

12. Thoroughly sweep both departments of the 
tool room, remove chips, clean the hand basin in the 

comer, empty cuspidors, then go to Die Shop 24 .40 . 020 

13. Thoroughly sweep die shop, remove chij)s, 

empty cuspidors and go to locker room 9 .15 .0075 

14. Go to boiler room closet with broom, mop 
and hot water, thoroughly sweep and scrub the same 

and return to locker room 9 .15 .0075 
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Minutes. Houn. Bonus. 

15. Prepare fresh water, go to pattern shop 
closet, thoroughly sweep and scrub same and return 
to locker room; clean and put away mop and 

bucket 15 .25 .0125 

16. Prepare hot water m locker room, unlock 

doors, etc., previous to quitting whistle 12 .20 .010 



300 5.00 $.2500 

17. Afternoon Work; Monday to Friday 
Inclusive. Empty wash trough in locker room, 

thoroughly sweep and scrub same including floor 15 '.25 .0125 

18. Remove ashes (based on an average of five 

loads each afternoon) 36 .60 .03 

19. Sweep the north bay of the machine shop 
between the east wall and store room, and remove 

chips 48 .80 .04 

20. Sweep main press shop including erecting 
floor and part west of the dead line, and remove 

chips; includes twelve minutes' rest period 189 3.15 .1575 

21. Prepare water in the locker room prior to 

the quitting whistle at 6 p.m 12 .20 .01 

■ 

300 5.00 $.2500 

22. Saturday Afternoon Duties: Starting 
AT 12.5. Empty wash trough in locker room, thor- 
oughly sweep and scrub same, including floor 30 .5 .025 

23. Remove ashes, based on an average of five 

loads 36 .6 .03 

24. Sweep north bay of machine shop between the 
east wall and the store room, clean cuspidors and 

remove chips 42 .7 .035 

25. Sweep main press shop including erecting 
floor and part west of the " dead line,'* clean cuspidors 
and removec hips; includes twelve minutes' rest 

period 114 1.9 .095 

26. Repamt " dead Une " 18 .3 .015 

Quit at 4.30. 

240 4.0 $.200 

27. It is not part of the janitor's duty in connection 
with the above to move material, tools and fixtures as they 
must be kept in proper order at all times by the foremen 
and gang bosses in charge. Foremen and gang bosses 



304 APPLIED METHODS OF SCIENTIFIC MANAGEMENT 

will furthermore see that the men at the machines keep 
their floors clean, and when brushing chips from machines 
to floor, they must keep them always in a neat pile. The 
object of this is to maintain the neat appearance of the 
shop as a whole, and to assist the janitor in the accom- 
plishment of the above schedule. 

28. The Superintendent will weekly sign the janitor's 
bonus slip, based on 5 cents per hour bonus if all the above 
work is done daily and satisfactorily. When one or more 
items are not properly done, then bonus for those items 
will be omitted. 

XXXIV 
Duties of Crane Boss 

1. With practically all machines running in the main 
bay of Press Shop and a gang of 15 or more men on the 
Erecting Floor, a Crane Boss should be employed with 
duties as follows : 

2. The Crane Boss has absolute charge of the cranes, 
and the crane men are under his orders as far as their 
order of work is concerned. 

3. Foremen, Gang Bosses or workmen are not to call 
for cranes except through the Crane Boss. The Crane 
Boss will "serve each call as far as possible in the order in 
which he receives it, other things being equal. 

4. Preference . will be given on general principles to 
machine service as the expense of waiting is greater for 
this class of work than any other. 

Second in importance will be the Erecting Floor calls. 

Third importance will be given to Clearing Department 
calls. 

Fourth importance will be the Material Moving Boss. 

Fifth importance will be the unloading of incoming 
material and shipping. 

5. Judgment must be used by the Crane Boss in con- 
sidering the above classification. He must consider the 



APPENDIX 305 

length of time a crane will be tied up on each lift and must 
deviate from the above general order of the preference, so 
as to give the quickest service possible. In connection 
with this item there must also be considered the number 
of men kept waiting. It is obviously expensive to delay 
several high priced men in a gang on the erecting floor 
for the sake of serving a machine first. This same rule, 
however, does not apply to a gang in the cleaning department 
where the rate of wages is only about one-half that of the 
machine and floor hands, to say nothing of equipment 
charges. 

6. The Crane Boss must keep in close touch with all 
work in the main bay of the Press Shop and regulate and 
anticipate the requirements for crane service. 

7. For small parts that can be handled by truck 
expeditiously he will refuse crane service. 

8. Workman and Bosses must give the Crane Boss as 
much notice as possible so he can serve them with a min- 
imum of delay. 

9. Crane men must not be allowed to traverse the 
crane or truck unless absolutely necessary. This also 
applies to the raising and lowering of the hook. Maintain 
only sufficient head room from the floor. 

10. When handling work up and down or across the 
shop, try to avoid passing over the heads of men below as 
much as possible. 

11. The Crane Boss must be "on the job '' on the 
floor at all times and follow the cranes sufficiently to give 
prompt attention to both the crane men and those they 
are serving. 

12. The Crane Boss is not to sling or handle any work; 
neither is he to give any directions to the crane men as to 
the moving or handling of a piece. 
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XXXV 

Instructions Pertaining to General Orders 
Form FAPSls. See Plate IV. 

1. Examination of this form will make evident the 
method of filling it in as indicated by the printed headings. 
It is extremely important that none of the data called for 
on the printed form be omitted. 

2. The General Orders are made out originally by the 
Chief Clerk. Three copies are tjrpewritten at the same 
time, the original remaining in the Counting Room active 
file, the first carbon going to the drawing room and the 
second carbon to the Production Clerk. 

3. It is the Chief Clerk's duty to see that he gets suf- 
ficient information either from the customer's order, the 
Engineering Department, or elsewhere to make the wording 
of the order simple, yet in sufficient detail to cover all 
information, and to make a clear specification of what is 
required. 

4. Great care should be taken to get clear legible copies 
both 6n the original and carbons, using plenty of fresh 
carbon paper, and so spacing the written matter as to 
avoid congestion. 

5. As this order form provides for the use of as many 
sheets as is necessary to clearly specify what is wanted, the 
spacing should not be close unless absolutely necessary. 
Where the order consists of a number of items, they should 
be so distributed as to have each item complete on the sheet 
on which it starts. Another advantage in having open 
spacing between lines is that additions or alterations to 
the order (always made in red) may be interlined without 
crowding. 

6. The original copy which remains on file in the Count- 
ing Room is to be an exact duplicate of each of the other 
two, except that the price and terms are to appear only 
on the Counting Room copy. 
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7. The engineering department will be responsible for 
noting in the column " Drawing " the required drawing, 
sketch or other reference marks. These are to be placed 
on both their copy and the Counting Room copy. 

8. The Plannitfg Department will be responsible for 
noting on their copy and the counting room copy, in the 
column provided, the job numbers showing on what job 



Fia. 4ft. — ^Preas Record card. One of these cards ia filled out and filed for 
every machine shipped. 

the various items are to be built, so that the cost sheets 
can be directly referred to. 

9. The Chief Clerk will be responsible for noting on the 
Counting Room copy the shipping dates for the various 
items, as well as the shop numbers if the order calls for 
Presses or Machines. See Fig. 46. 

10. A vertical file is provided in the vault C with a 
capacity of one or two years' general orders, and it is one 
of the Chief Clerk's duties to see that these orders are 
arranged numerically and kept in proper condition in 
this file. Before orders are filed he must be sure that all 
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the necessary notations have been made as above explained, 
consisting of: 

A. Reference to the job number on which the work 

was done, so that cost can readily be referred to. 

B. Drawing room reference in " Drawing '' colmnn. 

C. Date shipped. 

D. Shop number when necessary. 

11. The Drafting Room copy need not be permanently 
kept and it is left to the direction of the Assistant Engineer 
as to when to destroy those for orders shipped. 

12. The copy kept on file in the Planning Department 
will probably be permanent as a reference for that depart- 
ment. The Counting Room copy, in the vault C in the 
office, should have filled in the above items complete, so 
in event of loss by fire, all information will be foxmd on 
these original copies. 

13. When the vertical file referred to in the Counting 
Room vault is full, the older orders should be transferred 
to the " transfer files " in the basement, vault B. This 
file is also to be in charge of the Chief Clerk. 

14. All orders for which delivery has been positively 
guaranteed or which are subject to cancellation if not 
shipped on the date promised, or others which for important 
reasons in the judgment of the Sales Manager must not be 
delayed, must bear a red seal. This seal is to be attached 
to each copy of the general order, beside the date for com- 
pletion. This paragraph does not contemplate the promis- 
cuous use of this seal which must be used with due judgment 
and caution. The regular routine methods handle all 
orders on an average of within less than 10 per cent varia- 
tion over the promised date. 

15. It is important at the time the general order is 
originated to have it divided into a requisite number of 
items, so that their individual costs can be intelligently 
analyzed. This is extremely important in large orders, 
especially those having quite a variety of parts or machines. 
All orders for work other than standard should have an 



APPENDIX 309 

item covering the testing or experimenting after the com- 
pletion or building proper, and in some cases, several or 
more items for experimenting might be desirable. 

16. The initial responsibility for the marking of the 
" date to be completed " lies with the chief clerk. This 
date must be put on the order at the time it is issued by the 
chief clerk or as soon after as the date can be obtained by 
him from the Superintendent or planning room. The chief 
clerk must follow up all orders issued without the date 
mentioned for shipment and see that it is marked on the 
order. "Rush Rush," "Hurry," "at Once," and similar 
phrases must be omitted; they mean absolutely nothing and 
are but a make-shift to shift responsibility. 

This completion date must never be originated by the 
chief clerk; the superintendent is responsible for this infor- 
mation. The correspondence will often have this date 
specified based on the superintendent's promise for delivery 
prior to the booking of the order. 

17. The PlanniQg Department subdivision of an order 
for cost, generally speaking, should be based on the various 
items as noted on the original order. The Production 
Clerk is cautioned to inspect each order as it is received in 
the Planning Department, to be sure that it is sufficiently 
itemized to. enable him to get a cost which can be readily 
analyzed. 

18. Presses or other machines built to be shipped on 
any specific order are always to be built on " M " jobs. 
This also might be the case with special attachments, 
etc., on which an individual cost is desirable. Repairs, 
miscellaneous orders, dies, etc., are ordinarily built chargeable 
to the original order and item. 

19. Stock jobs will invariably be built on " L " numbers 
and in no instance will more than one kind of article be 
built on any one " L " job. 

20. Commencing with the use of the Schedule Cost 
sheet Form FAP49a (see Plates VII and VIII) jobs being 
charged direct to order and item will be subdivided as 
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much as possible to next-work orders, so that on the com- 
pletion of a job, the itemized cost and individual opera- 
tion, items, etc., may be obtained at a glance from the 
completed cost sheet. 

21. For the information and guidance of the Engineer- 
ing and Drafting Room, it may sometimes be desirable to 
subdivide a cost which ordinarily would not be necessary 
or desirable. In combining this possibility with the require- 
ments of the Manufacturing and Business Departments, 
it is desirable that the Engineering and Drafting Rooms, 
Counting Room and Planning Department work in con- 
junction to get the required or most desirable cost 
subdivision. 

XXXVI 
Old, Broken or Replaced Parts Returned 

1. On receipt of old, broken or otherwise defective parts^ 
the Receiving Clerk is to attach Repair Tag, Form FAP32s 
(see Fig. 11, Chapter IV) to such part or parts, marking 
on such tag from whom received and the date. 

2. Parts that can readily be handled by one person 
and which are not too cumbersome are to go at once to the 
Chief Clerk, who issues the General Orders. He will note 
on repair tag the Order and Item to which the part in 
question applies, and then pass the tagged part (after he 
is through with it) along to the Engineering Department, 
who, when they are through, will pass it on to the Planning 
Department. 

3. The Planning Department in issuing orders to the 
shops in connection with repairs, must in all cases, where 
parts are returned, refer to them on all orders in addition 
to the drawing or sketch reference. They must see that 
the original tag remains on the piece, which must accom- 
pany the new work through the Shops to the men and 
machines. 

4. The Chief Clerk must see that each tag has marked 



APPENDIX 311 

on it the proper Order and Item before it leaves his Depart- 
ment, or if the piece is too large to send to the offices, he 
will number the tag on the piece in the Shops. 

5. The Planning Department is to see that the tag 
bears all Work Nimibers so that each Gang Boss can check 
his work with his order and the old part, without danger 
of workmg to the wrong piece. 

6. The Repaired or Replaced parts previous to shipping 
will finally be checked by the Inspector to the Drawing, 
as well as with the part returned and with the Work or 
Department Order on which it was made. It must not be 
shipped without his approval. 

7. A place will be provided to temporarily keep old or 
returned parts for a reasonable length of time (preferably 
in an inconspicuous place) after which they will be scrapped. 
The job on which the replace parts were made must be 
credited with the scrap value of the old pieces. 

XXXVII 
Purchase Orders 

1. The following will explain the method of handling 
Requisitions on their arrival in the Purchasing Depart- 
ment and the issuing of Purchase Orders. 

2. All Requisitions, Form FAP13, Fig. 2, Chapter II, 
must be duly scheduled and checked against the Stores 
Cards in the Planning Department, after which they are 
to be passed to the Organizing Engineer or Superintendent, 
for approval before going to the Purchasing Department. 

3. On receipt by the Purchasing Agent of a Requisi- 
tion properly filled out as above, he will as soon as possible 
issue the necessary Purchase Order, Form FAP14-15-16, 
Plate I, and fill in on the bottom of the Requisition the 
name of the party material was purchased of. Purchase 
Order No., date, and affix his signature. The Requisition 
will then be returned at once to the Planning Department. 
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4. The Purchase Order Forms in triplicate are distributed 
as follows: 

The White Form FAP14a is the original and goes to the 
party who is to furnish the articles called for. 

5. The Yellow Form, FAP15a is the duplicate and is an 
exact copy of the original. It is to remain on the Purchas- 
ing Agent's file until the Purchase Order is filled for refer- 
ence and to check invoices when received for correct price, 
amoimt and specification. 

6. The Blue Copy, Form FAP16a is the tripUcate and 
goes to the Receiving Clerk by way of the Planning Depart- 
ment. It is also a true copy of the Purchase Order proper 
but does not show prices or terms, and does show where 
material is to be dehvered. It has the Receiving Clerk's 
signatiu*e. 

7. Purchase orders need not be made out for small 
local purposes of less than fifty cents, but it is necessary 
that the Requisitions all follow the same course. Those 
articles, however, that are petty cash purchases will have 
the Requisition so marked and after being closed off on the 
Schedule, the Requisition will be returned to the Purchasing 
Department. The object of this is to use the Requisition 
as a check against the Petty Cash Charges, or in cases where 
the charges, although Petty Cash Purchases, are settled for 
at the end of each month, as per the " Pass Book " supplied 
the vendor by the Company for this purpose. 

8. All Requisitions will have the " date wanted " as 
remote as practicable. They will be systematically fol- 
lowed by means of the Purchase Order Schedule, thus keep- 
ing the Purchasing Agent advised of the condition of his 
Purchases. 

9. It is of course necessary that material be on hand 
when wanted. With the Stores Department and Engineer- 
ing Department in smooth working order there should be no 
trouble about this, even allowing sufficient time for the 
Purchasing Agent to look up prices so that he may buy to 
advantage. 
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XXXVIII 
Patterns, and Casting Purchase Orders 

1. As soon as the material list in the Planning Depart- 
ment is checked with the stores account, all castings are 
to be ordered; the purchase orders are to be made out in 
triplicate (see Plate III), the white copy FAP19a and blue 
copy FAP21a remaining in the Planning Department 
while the yellow copy FAP20a is sent to the pattern foreman. 
A file is provided for him to keep them on if it is necessary 
for him to hold them. 

2. The • drawing number for the article called for by 
each casting purchase order is to be plainly marked on the 
face of the original and carried through to the others with 
carbon paper so as to give the pattern maker the drawing 
reference so he can diheck the pattern referred to. As soon 
as the yellow order is received by him, the pattern is to be 
immediately located, and checked with the drawing. The 
symbol must be on as called for by the order. As soon as 
the patterns are loaded or are on the way to the foundry, 
the pattern foreman is to sign the yellow FAP20a, date it 
in the lower left-hand comer, and inunediately pass same 
to the Planning Department. The Planning Department 
will then note on the schedule PF opposite the proper date, 
showing that the pattern has gone to the foundry. The 
Production Clerk will inunediately issue the original Form 
FAP19a (which he has been holding) to the foundry, and 
also send the blue form FAP21a showing the destination 
of the material, to the Receiving Clerk. The yeUow 
Form FAP20a goes on to the Planning Department file. 

3. When casting purchase orders are being originated 
by the Planning Department, the dates on which the cast- 
ings are wanted at the shop will be carefully considered and 
the pattern maker must watch these dates to see that the 
patterns are gotten away in time to enable the foundry 
to make and deliver the castings by the time wanted. When 
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the yellow copy is returned properly signed and dated by 
the pattern maker to the Planning Department, the schedule 
clerk must stamp on the face of it the date he receives and 
schedules it. 

4. In referring to the schedule above, the notation on 
the casting purchase schedule of when the pattern went to 
the foundry is meant, as of course, these casting purchase 
orders are immediately scheduled when made out (OR), 
before the yellow slip goes to the pattern shop. When it 
returns the symbol PF (Pattern to foundry), goes on the 
casting purchase schedule under the proper purchase num- 
bers and opposite the date on which the pattern went to 
the foundry, so that a glance at the schedule Shows what 
delay, if any, was caused by the pattern shop in getting 
out the pattern. 

XXXIX 

Brief Description of Each Form Giving Figure or Plate, and Page 

Reference 

Form FAP2b. Next Work Order. 

Size 3" by 5". Yellow and Pink Paper. 

Fig. 9. Page 62. 

Issued by the Route Clerk. Forms FAP3b, 4b and 5b 
are ruled the same but the paper and color combinations 
are different as explained in Chapter IV. 

Form FAP6a. Material Card. 

Size 3" by 5''. Low-grade white card. 

Fig. 19. Page 103. 

Issued by a limited number of authorized persons and is 
used for credits and debits to stores or jobs for work in 
process. See Chapter V. 

Form FAP7a. Stores Card. 

Size 5" by 8". High-grade bufif card. 

Fig, 17. Page 99. 

Created in the Planning Department and forms a 
permanent record of rough, semi-finished and finished 
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parts in stock, so maintaining the stores ledger or perpetual 
inventory. See Chapter V. 

Form FAP9a. Move Material. 
Size 3" by 5". Cheap white paper. 
Fig. 12. Page 79 

Issued by the Planning Department or Material Boss for 
the moving of material not automatically provided for on 
the next work order. 

Form FAPlOb. Schedule. 
Size 12" by 18''. Cheap white paper. 
Plate II. Back of book. 

A graphical record used to keep track of and to follow 

up Orders, Jobs, Purchases, Casting Purchase Orders, 

etc. (This form was first devised by Mr. H. L. Gantt to 

whom the author is indebted for its use). See Chapter III. 

Form FAPlla. Material List. 

Size 9" by 12". Thin high-grade white Bond paper. 
Fig. 5. Page 35. 

Issued by the drawing room as duplicate blueprints. 
One list is furnished with every order requiring more than 
two or three pieces. The original or negative is thin high- 
grade white Bond paper. See Chapter II. 
Form FAP12a. Department Order. 
Size 6" by 9". Medium-grade white Bond paper. 
Fig. 47. Page 316. 

Issued by Route Clerk and used for miscellaneous and 
jobbing work which is not routed in detail. The excep- 
tions in which this form is used are referred to in Chapter 
III. 

Form FAP13a. Requisition. 
Size 6" by 9", Medium-grade white Bond paper. 
Fig. 2. Page 14. 

Issued chiefly by the Production Clerk for requisites 
other then gray iron castings. See Chapter III. 
Form FAP14a, 15a, 16a. Purchase Orders. 
Size 8" by 10". Medium-grade Bond paper. 
Plate I. Back of book. 
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DEPARTMENT ORDER 



FORM r.A.F.-IIA 



FERRACUTE MACHINE CO. 



8ENT TO.. 



DCrr., DATE 



19 



Deliver To. 
Completed ...... 

CUSTOMER 



Wanted 

.19 Foreman. 



JOB ORDER ITEM 




Fig. 47. — Department order. This is used for all work on which each 
specific operation is not controlled by a work order. Fig.9, page 62. 
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Issued by the Purchasing Agent in triplicate. The 
white or original copy (FAP14a) goes to the vendor, the 
yellow dupUcate (FA? 15a) remains on the Purchasing 
Agent's file and the blue triplicate (FAP16a) goes to the 
Receiving Clerk in the Production Department. See 
Chapter II. 

Form FAP17c. Job Time Card. 

Size 5" by 8". Manila card. 

Fig. 20. Page 107. 

Issued by Time Boy in the Planning Department who 
fills in the time check coupon at top of the card ; the remain- 
ing job coupons on the card are filled out by the Gang boss 
or foreman. See Chapter V. 

Form FAP19b, 20b, 21b. Casting Purchase Order. 

Size 4§" by 6". Medium-grade Bond paper. 

Plate III. Back of book. 

Issued by the Production Clerk, acting as assistant to 
the Purchasing Agent. The original white copy (FAP19b) 
goes to the foundry, the yellow dupUcate (FAP20b) goes 
first to the Pattern Foreman, as his order for pattern, to 
be later returned by him for the Planning Department file, 
the blue triplicate (FAP21b) goes to the Receiving Clerk. 
See Chapter II. 

Form FAP25a. Drawing Index by Number. 

Size 3" by 5". High-grade salmon-colored card. 

Fig. 39. Page 223. 

Created in the drawing room for the drawing index files. 
It is arranged in the files nimierically by the drawing 
number. See Appendix, VIII. 

Form FAP26a. Drawing Index by Subject. 

Size 3" by 5". High-grade buff-colored card. 

Fig. 40. Page 224. 

Created in the drawing room for the drawing index files. 
It is arranged in the files by subject and positioned by 
symbol. See Appendix, VIII. 

Form FAP27a. Drawing Index by Customer. 

Size 3" by 5". High-grade green-colored card. 
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Fig. 41. Page 224. 

Created in the drawing room for the drawing index 
files. It is arranged in the files alphabetically by customer's 
name and positioned by symbol. See Appendix, VIII. 

Form FAP28a. Casting Receipt. 

Size 4J" by 6". Medium-grade pink Bond paper. 

Fig. 45. Page 276. 

Issued by the foundry and covers by class group each 
shipment of castings. 

Form FAP29a. Press Record. 

Size 4J" by 6". High-grade buflf-colored card. 

Fig. 46. Page 307. 

Created in the counting room to form a permanent 
office record and index of the shipment of each machine, 
principally presses. See Appendix, XXXV. 

Form FAPSOa. Inventory Sheet. 

Size 12" by 18". Good white Bond paper. 

Plate IX. Back of book. 

For use by certain authorized persons in connection with 
taking an actual " count and weigh " inventory. This 
is a very convenient form especially when taking the 
extremely accurate inventory necessary before starting the 
perpetual inventory ; see Form FAP7a. Chapter V, page 99. 

Form FAPSlb. General Order. 

Size 8" by 10". High-grade white Bond paper. 

Plate IV. Back of book. 

Issued by the Chief Clerk in the counting room and only 
made out with the approval of an officer of the company. 
See Chapter II. 

Form FAP32a. Repair Tag. 

Size 21" by 45". Heavy Manila Card. 

Fig. 11. Page 69. 

Issued by the Planning Department and is attached to 
parts returned by customers for alterations, repairs or 
replacement. See Chapter IV. 

Form FAP33b. Symbol Tag. 

Size 1|" by 3J". Heavy Manila Card. 
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Kg. 10. Page 68. 

Issued by the Planning Department and is attached to 
each piece in process. See Chapter IV. 

Form FAP35a. Instruction Card. 

Size 9" by 12". High-grade white Bond paper. 

Fig. 30. Page 158. 

Issued by the Planning Department and forms a final 
standard for each operation or job. See Chapter VII. 

Form FAP40a. Visitors' Permit. 

Size 3" by 5". Medium white Bond paper. 

Fig. 38. Page 210. 

Issued by an officer of the company. See Shop Rules, 
Appendix, IV. 

Form FAP43a. Sketch Index by Subject. 

Size 3" by 5''. Medium buflf-colored card. 

Fig. 42. Page 225. 

Created in the drawing room for the sketch index file* 
Arranged in the file by subject and positioned by sjmabol. 
See Appendix, VIII. 

Form FAP44a. Sketch Index by Number. 

Size 3" by 5". Medium salmon-colored card. 

Fig. 43. Page 225. 

Created in the drawing room for the sketch index files. 
Arranged in the file by sketch number. See Appendix, VIII. 

Form FAP46a. Bonus Pay Slip. 

Size 3" by 5". Mediiun blue Bond paper. 

Fig. 44. Page 258. 

Issued by the Planning Department in duplicate. One 
copy goes into the workman's bonus pay envelope and the 
other is filed in the Planning Department after the correct 
entries have been recorded on the schedule cost sheet. 
See Appendix, XX. 

Form FAP47a. Inspector's Condenmation Report. 

Size 3" by 5". Medium white Bond paper. 

Fig. 8. Page 61. 

Issued by the Inspector upon condenming all or part 
of any piece or job. See Chapter III. 
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Form FAP48a. Alteration Memorandum. 
Size 3" by 5". Medium white Bond paper. 
Fig. 48. Page 320. 

Issued by the head of any department and may apply 
to an alteration in any record or piece. 
Form- FAP49|a. Schedule Cost Sheet. 
Size 12" by 24". High-grade white Bond paper. 



. CO. I 



ALTERATION MEMO. «>«•*' a.#.4«.. FERRACUTE MCH 

Please Note the Following Alterations to 




FROM y^^<^^^i.*«USfdSLM.tOj 

¥^Of^ Oiuh^MAL^., to JK. 

FROM to 




/ 19 , P. M. 



Fig. 48. — ^Alteration memorandum used by all department heads to report 

any alteration. 

Plate VII and VIII. Back of book. 

Created in the Planning Department and forms a com- 
bined route and cost sheet. See Chapter V. 

Form FAPSla. SoUcitation Record (Mailing List). 

Size 3" by 5". Medium white card. 

Fig. 3. Page 18. 

Created in the Sales Department and is used to follow 
up prospective customers, inquiries, etc. It also forms an 
index to the salesman's report file. See Chapter II. 
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To. 
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PLATE IV — Gemxui. Oroeb. Sw Appendix XXXV, ptga 300. 
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Analysis of time study and creation of instruction cards 157 

Author's method of computing differential bonus 175 

Blue-prints 36 

Board meetings, factory 42 

Bonus, author's differential 175 

Bonus chart 208 176 

Bonus times compared to day work times 122 

Chart, organization 8 

Chief clerk, duties of 25 

Clearances, table of 33 

Closure 195 

Combined cost and route sheet 110 

Comparison of times under day and bonus methods 122 

Correspondence 13 

Cost clerk 60 

Cost comparison 186 

Cost and route sheet combined 110 

Cost sheet, schedule 110 

Counting room 13 

Course of an order 181 

Creation of instruction card, analysis of time study and 157 

Creation of a stores department 92 

Day and bonus methods, comparison of times imder 122 

Day work 171 

Decimal stop watch 147 

Department symbols 75 

Designs 28 

Development of a manufacturing system 132 

Drafting room 29 

Drawings 29 

Drawings, sizes of 31 

Duties of chief clerk 25 

321 



322 INDEX 

FAGS 

Duties of the inspector 59 

Duties of secretary-treasurer per the by-laws 13 

Engineering room 27 

Engineer, shop 48 

Erection work, handling of 135 

Estimates 28 

Experiments 28 

Factory board meetings 42 

Factory mail system 66 

Foremen's meetings 41 

Form of organization 8 

Functions of planning department 43 

Gang bosses 85 

Gantt bonus 174 

General route sheet 83 

Handling of erection work 135 

Horse-power meter 156 

How much to sell 22 

How to sell 23 

Immediate relief 6 

Information 29 

Inspector 59 

Instructions, Appendix 199 to 320 

Anticipating requirements, XIV 243 

Apprentices, grade of , V 211 

Care and inventory of scrap metals, XIX 253 

Chief clerk, IX 226 

Cost clerk, XX 256 

Crane boss, XXXIV 304 

Decimal system of time keeping, XXII 267 

Die engineers, VI 211 

Drafting room, VII 215 

Drawing boys, XXXI 296 

Drawing and sketch indexes, VIII 223 

Factory mail system, XXV 279 

Follow up methods, XV 246 

Forms, description of, XXXIX 314 

General orders, XXXV 306 

Inspector, XXVI 281 

Janitor, XXXIII 301 

Manufacturing numbers, XIII 242 

Movement of batches in installments, XVI 249 
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INDEX 323 

Instructions, Appendix— Con^inwed. page 

Night watchman, XXXII 299 

Order-of-work clerk, XV 246 

Organization record, 1 199 

Parts returned, XXXVI 310 

Patterns and casting purchase orders, XXXVIII 313 

Planning department, X 231 

Planning department monthly report, XI 233 

Production clerk, X 231 

Purchase orders, XXXVII 311 

Route rack signals, XVII 249 

Schedule clerk, XXIX 270 

Shop rules, Ferracute Machine Co., IV 206 

Stores clerk, XVIII 250 

Stores keeper, XXVII 285 

Superintendent, III 202 

Symbol groups, XII 240 

Time clock, XXIII 268 

Time keeper, XXI 263 

Tools, care and storage of, XXX 295 

Tool foreman, XXVIII 7. 287 

Tool requirements, XXIX 298 

Vice president and assistant manager, II 200 

Instruction card 157 

Introduction of time studies 147 

Investigation, preliminary 4 

Machine symbol letters 77 

Manufacturing system, development of 132 

Material boss 78 

Material lists 36 

Meetings, factory board 42 

Meetings, foremen's 41 

Methods and tools. Standardization of 115 

Move material boss 62 

New work, supervision of 28 

Operation symbols 76 

Order-of-work clerk 52, 80 

Organization chart 8 

Organization, form of 8 

Organization record 11 

Parkhurst differential bonus 174 

Perpetual inventory 98 

Photographs ' 36 

Piece work 171 
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PAOB 

Planning department 37 

Planning department, specific advantages of 37 

Preliminary investigation 4 

Ptemium work 171 

Production clerk 47 

Publicity engineer 27 

Purchases 13 

Receiving clerk 53 

Record, organization 11 

Registering of time consumption 105 

Relief, immediate 6 

Remuneration, different sjrstems of 166 

Results obtained by scientific management 186 

Route clerk 50 

Routing of work 64 

Route rack signals 82 

Route sheet, combined cost and 110 

Route sheet, general 83 

Sales department 17 

Sales manager .* 16 

Schedule clerk 55 

Schedule cost sheet 110 

Secretary-treasurer 13 

Shipping clerk 53 

Shop engineer 48 

Sketches 29 

Slide rules 155 

Speed boss 87 

Standards 36 

Standardization of methods and tools 115 

Stop watch, decimal 147 

Stop watch, use of 147 

Stores clerk « 49 

Stores department, creation of 92 

Stores keeper 61 

Stores ledger 98 

Symbol groups 240 

Symbols 70 

Symbols department 75 

Symbols, operation 76 

Superintendent's duties 40 

Supervision of new work 28 

Taylor differential piece rate 174 

Time boy 58 
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PAGE 

Time derk 54 

Time consumption, registaing of 105 

Time study 147 

Time study, analysis of 157 

Time studies, introduction of 147 

Tolerances, table of 33 

Tracings 36 

What to sell 21 
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